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PREFACE 


The  FederaJ  Aviation  Administration  is  responsible  for  operating 
and  maintaining  the  airway  facilities  of  the  National  Aviation  System. 

The  magnitude  of  annual  operating  and  maintenance  costs  is  such  that 
means  for  reducing  these  costs  are  being  sought. 

This  report  documents  the  results  of  a study  to  model  the  relationship 
between  airway  facility  maintenance  practices  and  (1)  aircraft  delays  in 
terminal  areas,  and  (2)  maintenance  costs. 

These  models  are  intended  to  serve  as  tools  for  estimating  the  impact 
on  system  users  and  system  operators  of  proposed  maintenance  cost  reduction 
initiatives . 

The  models  were  formulated,  demonstrated,  and  documented  by  ARINC 
Research  Corporation  under  contract  to  the  Transportation  Systems  Center. 
Mr.  F.  Frankel  of  the  Transportation  Systems  Center  provided  the  technical 
guidance.  The  dedication  and  expertise  of  Mr.  L.  B.  Greene,  Dr.  J.  Witt, 

, and  Mr.  M.  Sternberg-Powidzki  of  ARINC  Research  is  acknowledged  to  be  the 

t major  contribution  to  this  work. 
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CHAPTER  OHE 


INTRODUCTION 


The  User  Delay  Cost  Model  (IJDCM)  is  one-  of  two  proqrams  prepared  by 
ARINC  Research  Corporation  for  the  DOT /Transportation  Systems  Center  (TSC) 
under  Project  Number  TSC/420-01 37-WD.  The  purpose  of  the  two  programs  or 
models  is  t j provide  the  FAA  Airway  Facilities  organization  with  management 
tools  to  estimate  the  effect  of  variations  in  airway  facilities  maintenance 
scenarios  on: 

Costs  to  the  user  community  due  to  excessive  delays  caused  by 
facility  outage 

Costs  of  preventive  and  corrective  maintenance. 

The  UDCM  is  to  be  used  to  address  the  first  issue,  while  the  companion 

• model,  the  Facilities  Maintenance  Cost  Model  (FMCM) , addresses  the  second. 

This  report  provides  the  documentation  of  the  UDCM,  including  a 

• description  of  the  model,  a program  description,  and  an  example  applica- 
tion of  the*  model.  It  is  the  second  of  three  reports  prepared  under 
contract  to  TSC.  The  first  report,  entitled  "User  Delay  Cost  Model  and 

I Facilities  Maintenance  Cost  Model  for  a Terminal  Control  Area",  provides 

documentation  of  the  entire  model  development  efforts.  The  third  report, 
entitled  "Users'  Manual  and  Program  Documentation  for  the  Facilities 
Maintenance  Cost  Model",  provides  data  on  the  FMCM,  comparable  to  that 
contained  in  this  report. 
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CHAPTER  TWO 


PROBLEM  DESCRIPTION 


Fhe  I AA  i curiently  pending  51,000,00<  a day , principally  o.t  labor, 
to  maintain  the  facilities  of  the  National  Airways  System.  It  was  recog- 
nized that  economies  should  be  possii  . < , particularly  in  the  area  of  chang- 
ing personnel  and  preventive  maintenance  policies,  but  tnat  the'..'-  economies 
might  have  an  adverse  effect  on  facility  availability.  If  facility  avail- 
ability were  reduced,  an  impact  could  be  felt  by  the  user  community  (defined 
here  as  air  carriers,  air  taxi'-,  general  aviation,  and  military)  in  the 
form  of  delays  over  and  above  those  attributable  solely  to  weather  and 
schedule.  The  UDCM  is  designed  to  measure  these  delays  ar-  the  various  navi- 
gation and  landing  aids  and  other  facilities  in  a Terminal  Control  Area 
(TCA)  fail  and  are  restored  to  service. 

The  Boston  TCA  was  used  to  provide  guidance  in  the  development  of  this 
model.  However,  the  model  is  constructed  in  such  a way  that  by  changes  in 
appropriate  input  data  it  can  be  made  to  reflect  the  characters  tics  of  any 
comparable  TCA. 


| 
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Mi.THon  'ip  solution 


Tin-  tJDOM  is  .1  Mon  l <•  'Vi  i Jo  simiil.il  ion  mode- 1 ‘ t hat  combiner,  the  three 
primary  stochast  i ■:  proees  :.■■■.  tii.it  induce  user  delays: 

Facility  outage 
Traffic  intensity 
Weather. 

The  underlying  premise  of  the  model  is  that  these  three  factors  are 
intrinsically  interrelated  in  the  creation  of  delay  and  that  the  only  way 
delay  can  be  attributed  to  any  one  is  to  hold  two  constant  and  measure  the 
differential  delay  caused  by  variations  of  the  third.  Differential  delay 
, associated  witli  a facility  outaqe  depends  not  only  ori  the  change  of  facil- 

ity statu:  but  also  on  the  existing  weather  conditions  and  traffic  inten- 
sity. The  weather  and  levels  of  aircraft  activity  can  be  set  in  any 
, manner,  but  a largo  quantity  of  recent  historical  weather  data  for  Boston's 

Logan  Airport  is  already  incorporated  in  the  model.  Several  options  arc 
available  for  assessing  the  impact  of  facility  outage.  One  or  more  facili- 
t ties  can  be  taken  out  of  the  system,  e.g. , the  Airport  Surveillance  Radar 

(ADR) , to  determine  the  consequences  of  their  being  inoperative.  An 
alternative  method  would  be  to  assign  values  of  Mean  Time  Between  Outages 
(MTBO)  and  Mean  Time  To  Restore  (MTTR)  to  all  facil ities  simulated  in  the 
model  and  let  the  model  treat  the  outage  and  restoration  times  as  random 
variables . 

The  model  logic  duplicates  the  complex  rules  and  procedures  that  govern 
the  movement  of  aircraft  as  a function  of  the  aircraft  traffic  intensity, 
the  status  of  FA A facilities,  and  the  prevailing  weather.  An  aircraft  is 
| generated  at  the  boundary  of  the  Boston  TCA  (at  one  of  five  holding  fixes 

about  40  miles  from  the  airport),  and  its  movement  from  there  to  Logan  or 
one  of  the  secondary  airports  is  simulated.  For  aircraft  landing  at 
Logan,  a randomized  time  delay  is  used  to  schedule  a subsequent  departure. 
Aircraft  departing  from  secondary  airports  are  not  simulated  in  the  model. 

• The  basic  questions  that  the  model  is  concerned  with  in  moving  an  air- 

craft are  as  follows: 

a.  Will  aircraft  separation  exceed  the  instantaneous  traffic-handling 
capability  of  a controller  (controller  capacity)? 
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b.  Will  aircraft  separation  be  in  conformance  with  FAA  standards? 

The  answer  to  this  question  is  dependent  on  the  status  of  FAA  facilities, 
the  weather,  and  aircraft  weight. 

c.  Fan  the  aircraft  land?  The  answer  to  this  question  is  dependent 
on  the  statu:,  of  FAA  approach  facilities  and  the  weather. 

As  will  be  shown  in  the  ensuing  discussions  of  the  model,  there  are 
a large  number  of  detailed  conditions  or  factors  that  must  be  considered 
in  resolving  these  three  key  questions.  For  example,  the  aircraft  type 
and  approach  category  ar<-  needed  to  establish  separation  criteria,  as  are 
minimum  weather  conditions  for  landing.  There  are  also  many  runways, 
combinations  of  facilities.,  and  geographical  factors  to  be  considered. 

The  model  has  been  developed  to  consider  the  above  issues  in  some  detail. 

To  expedite  the  model  development  and  its  execution  time,  however,  it  was 
decided  not  to  simulate  every  step-by-step  command  (e.g.,  heading  vectors) 
that  a controller  issues  to  an  aircraft  but  rather  the  overall  set  of  rules 
being  followed  in  generating  these  commands. 

Figure  i- 1 i . a generalized  flow  diagram  for  the  UDCM.  It  illustrates 
the  logical  relationships  among  the  main  decision  processes  and  files  that 
constitute  the  model.  More  detailed  discussions  of  these  model  elements 
are  [.resented  in  the  following  paragraphs.  As  in  nature,  the  weather 
assumes  a major  role.  The  state  of  the  weather  determines  directly  the 
level  of  air  activity,  especially  among  general  aviation  users.  This  is 
true  because  the  level  of  general  aviation  activity  declines  during  actual 
instrument  conditions.  Furthermore,  wind  direction  and  speed  determine, 
in  main  part.,  the  runway  in  use.  The  runway  choice  influences  the  types 
of  approach  available,  which,  interacting  with  the  weather,  determines 
the  landing  minima.  For  these  reasons.  Figure  3-1  shows  weather  generation 
as  the  first,  or  driving,  model  element. 

The  second  program  element  is  aircraft  generation.  This  consists  of 
determining,  by  random  processes,  and  as  a function  of  weather  conditions 
(IFF  or  VFB)  and  time  of  day,  the  time  of  creation  of  the  next  arriving 
aircraft,  its  typo  (air  carrier,  air  taxi,  general  aviation,  or  military), 
weight  (small,  large,  or  heavy),  landing  approach  category  (A,  B,  C,  or  D) , 
destination,  speed,  and  original  position  when  first  considered  by  the 
mode 1 . 

The  third  program  element,  aircraft  control,  is  more  complex  than  the 
first  two  and  is  the  heart  of  the  model.  It  addresses,  as  a logical  unit, 
the  five  questions  that  must  be  answered  by  tower  and  air  control  personnel 
in  real  life  and  by  the  model.  These  are: 

What  is  the  preferred  landing  or  takeoff  runway,  taking  into 
account  wind  speed  and  direction  and  other  priorities,  such  as  noise 
abatement? 

If  there  are  one  or  more  instrument  approaches  for  the  preferred 
runway,  is  there  at  least  one  instrument  approach  for  which  all  facilities 
required  for  landing  are  "up"? 
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Figure  I- I . GENERALIZED  FLOW  CHART 
FOR  THE  UDOM 


Is  the  weather  such  that,  for  the  preferred  runway,  it  is  above 
minima  for  at  least  one  of  the  available  approaches  for  the  preferred 
runway? 

Having  a runway  and  usable  instrument  approach,  how  should  the 
aircraft  be  moved  to  the  runway  and  proper  separation  established  in  the 
final  approach? 

For  aircraft  taking  off  from  Logan,  how  should  proper  separation 
be  established  between  landing  aircraft  and  other  aircraft  taking  off? 


There  are,  of  course,  many  variations  and  details  related  to  how  these 
questions  are  dealt  with  and  to  other  necessary  program  tasks.  These  are 
discussed  in  Section  3.4. 

The  remaining  model  elements  shown  in  Figure  i-1  correspond  to  the 
input  data  required  i n the  exercise  of  the  model  and  the  generation  of 
the  aircraft  delay  statistics. 

3.1  OVERVIEW  OF  MODEL  AND  ITS  CAPABILITIES 

Although  the  mod“l  was  developed  to  assess  the  impact  of  changing 
facility  availabilities  on  user  delays,  it  was  recognized  during  model 
development  that  it  would  provide  the  ability  to  evaluate  a number  of 
additional  issues  as  well.  Therefore,  the  capabilities  discussed  in 
the  following  paragraphs  should  be  kept  in  mind  when  the  features  of  the 
model  are  being  assessed. 

The  UDCM  can  be  used  to  analyze  the  differential  delays  induced  not 
only  by  facility  outage  but  also  by  the  effect  of  aircraft  schedule  and 
weather  variations,  as  well  as  by  a host  of  other  related  factors.  For 
example,  at  Logan  there  is  no  ILS  on  runway  27.  A typical  question  might 
be  "What  would  be  the  delay  impact  of  equipping  runway  27  with  an  ILS?" 

All  that  is  required  to  answer  this  question,  using  the  present  model,  is 
to  insert  a set  of  ILS  minima  for  a straight-in  approach  on  27  in  the 
minima  table.  It  is  easy  to  extend  this  argument  to  "What  would  be  the 
effect  of  replacing  the  ILS  on  runway  4R  with  a Category  III  ILS  or  the 
Microwave  Landing  System?"  Here,  too,  all  that  is  required  is  a simple 
change  in  the  minima  table. 

Many  other  questions  and  issues  may  be  addressed.  In  fact,  anything 
that  affects  spacing  in  final  approach,  number  of  aircraft  a controller 
can  handle  simultaneously,  or  minima  can  be  examined  by  simple  input-data 
changes.  It  is  emphasized,  however,  that  the  model  cannot  determine  what 
these  data  changes  will  be;  this  must  be  done  by  analysis  external  to  the 
model.  This  being  the  case,  the  model  could  answer  the  question  "What 
would  be  the  benefit  (as  measured  by  aircraft  delay  reductions)  of 
increasing  the  number  of  aircraft  per  controller  from  10  to  20?",  without 
regard  for  how  it  was  to  be  done.  If  the  savings  were  appreciable,  this 
could  be  taken  as  justification  to  examine  the  feasibility  of  attempting 
to  achieve  this  increased  controller  capacity. 

The  model  can  also  serve  as  an  aid  in  airport  design  and  layout,  such 
as  runway  orientation.  In  this  use,  in  particular,  accurate  weather  data 
are  required  for  the  weather  module;  but  with  such  data,  it  would  be 
possible  to  decide  whether  a runway  array  of  (4,22),  (15,33),  (9,27),  for 
example,  is  better  than  (5,23),  (17,35),  (11,22),  where  the  numbers  in 
parentheses  are  runway  directions  in  tenths  of  degrees,  magnetic. 

The  model  is  not  all-encompassing,  but  enlarging  the  basic  logic  makes 
many  new  options  possible  at  little  cost  in  terms  of  incremental  analysis 
and  additional  modeling. 
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3.2  WEATHER  GENERATION 


Figure  3-2  is  a logic  diagram  of  this  module.  The  following  set  of 
assumptions  were  used  in  formulating  this  modul-  . 

Weather  phenomena  are  associated  with  the  pre  r < u i movement  of 
pressure  systems.  Wind  direction  and  lelocity  are  a dire  t on  equence  of 
these  movements  and  are  correlated  with  one  another. 

Cloud  cover  and  height  are,  through  the-  movement  of  pressure  sys- 
tems, correlated  with  wind  direction  and  velocity. 

Visibility  is  correlated  with  win:  direction  and  ceiling  height. 

There  is  a tendency  to  persistence  in  weather  conditions. 

These  assumptions,  while  certainly  not  an  exhaustive  set,  are  deemed 
essential  t-,  a realistic  model,  or  simulation,  of  weather  phenomena  (wind 
direction,  velocity,  ceiling,  and  visibility)  in  any  locale.  Fortunately, 
a good  data  base  is  available  from  Boston  upon  which  a simulation  of 
these  phenomena  can  be  based. * 

The  available  data,  samples  of  which  are  presented  in  Appendix  A, 
consist  of  the  frequencies  of  occurrence  of  wind  direction,  on  a 16-point 
compass  with  associated  frequencies  of  wind  velocity,  grouped  as  follows: 

1 to  4,  5 to  9,  10  to  14,  15  to  29,  and  30+  knots,  as  well  as  conditions 
of  calm.  For  each  wind  direction-velocity  combination,  frequencies  of 
occurrence  of  ceilings  are  provided.  Ceilings  are  grouped  as  follows: 

1000+,  600  to  900,  500,  400,  300,  200,  and  100  feet.  Visibilities  are 
grouped  as  follows:  0 to  1/4,  5/16  to  1/2,  5/8  to  7/8,  1,  1-1/4  to  1-1/2, 

• and  3+  nautical  miles. 

These  frequencies  are  presented  as  conditional  probabilities;  thus  they 
allow  the  calculation,  by  randomizing  on  the  unit  interval,  of  a particular 
wind  direction;  and,  given  the  wind  direction,  a wind  speed;  and,  given  the 
wind  direction  and  spaced,  a ceiling;  and,  given  the  wind  direction  and 
ceiling,  a visibility.  The  data  are  presented  to  the  computer  through  input 
matrices. 

A related  issue  is  when  and  how  to  simulate  changes  in  the  prevailing 
weather.  Two  studies,  also  performed  by  the  National  Climatic  Center, 

.i  

■ 

*A  statistical  summary  prepared  by  the  National  Climatic  Center,  Asheville, 

• North  Carolina,  "Special  Ceiling-Visibility  Wind  Tabulation",  was  used 

for  Boston.  The  period  of  observation  was  from  January  1970  through 
December  1974.  Observations  were  made  for  daytime  hours  at  1000,  1300, 
1600,  and  1900  Local  Standard  Time  (LST) , and  for  nighttime  hours  at 
, 2200,  0100,  0400,  and  0700  LST.  The  data  are  published  in  two  separate 

sets  of  tables  (night  and  day) , each  with  7304  observations. 
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suggested  a basis  for  such  simulation.*  Under  the  assumption  that  wind 
direction  and  speed  determine,  in  part  t Least,  ci  iling  ind  • sibil ity, 
the  data  provide  a basis  for  answering  tin  question  of  when  to  vary  the 
weather.  The  wind  ] • islet.  <•  oata  'i>  an  ■ m n:  i J>  1/  curve  fairly 
well  with  a Mean  Tint  Brtw  -n  ,;hanq>  s ( MTRC ) of  about  3 hours  The 
weather  module,  therefore  , 1-fur’  an  exponential  ly  di  ti  u •••!  random 

variable  :all<  i 1 m<  to  Change  the  We  • • . 11  iensity  • ..  ti  n is 


f (t) 


1 

MTBi : 


- t/MTBC . 


(3-1) 


A nominal  value  of  3 hout-;  for  MTR1  i 1 . • n so  1 noted  on  the  basis  of 

these  studies. 


The  question  of  how  much  to  .1 ! low  the  weather  to  vary,  once  the  time 
has  been  decided,  i:;  not  o obvious  and  h>  n ; some-  discussion.  In  general, 
except  when  thunderstorms  or  strong  fronts  puss  e station,  the  variation 
in  wind  and  weather  ls  gradual  and  hrqhiy  correlated  with  past  history. 

For  example,  an  abrupt  han  ;•  I om  . " to  ze  1 . w >uld  be  rare  A 

completely  realistic  mode  ’ woul  1 a]  ( ire  this  hi  itoricity ; however,  tin- 
creation  of  such  a model  is  not  necessary.  What  is  needed  instead  is 
a model  that  in  the  long  run  produce,  tatistical  similarity  to  the 
phenomena  of  interest.  This  has  been  done  by  merely  allowing  -he  weather 
to  change  randomly  at  the  time  selected,  i.e.,  randomizing  on  the  exponen- 
tial Time  to  Change  variable.  As  an  added  refinement,  the  mode!  allows  for 
small  short-term  variations.  The  model  assumes  that  ceiling  and  visibility 
will  vary  uniformly  about  the  basic-  "long  term"  values  determined  above. 
These  "short  term"  variations  are  induced  at  times  that  are  also  exponen- 
tially distributed  but  with  a nominal  mean  of  15  minutes.  This  is  in 
conformance  with  observed  short-term  weather  fluctuations  and  allows  the 
model  to  simulate  the  condition:  underlying  a pilot’s  decision  to  wait  for 
a short-term  weather  change  if  conditions  are  marginally  below  minima. 

Figure  3-2  incorporates  all  of  these  weather  factors.  In  the  figure 
it  can  bo  seen  that,  two  sets  of  weather  data  tables,  om  each  for  night 
and  day,  are  used  Ln  the  modi  1.  Thi  modi  1 chet  . 1 -.  1 inn  first,  then  by 
a random  process  determine-,,  in  order,  the  wind  direction,  wind  speed, 
ceiling,  and  visibility. 


3.  3 AIRCRAFT  G! :MK RATION 

The  objective  of  the  aircraft  gem-ration  module  is  to  create  aircraft 
to  be  rout'd  through  th<  Boston  TOA  1 ri  the  exercise  of  the  model.  Figure  3-3 


♦The  studies  arc  "Seasonal  and  Annual  Persistence  of  .Surface  Wind  Direction 
by  Wind  Speed"  at  Binghamton,  New  York,  t>  r t hi  peri  id  January  1960  to 
December  1964,  with  24  observation:  p,  r -ley;  and  "Duration  of  High  Surface 
Wind  Speeds"  at  Oscoda,  Michigan  AFP,  f-,i  the  period  November  1950  to 
December  1970. 
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Figure  3-3.  AIRCRAFT  GENERATION  MODULE  LOGIC 
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displays  the  module  logic.  Each  aircraft  will  be  defined  in  terms  of  the 
following  descriptors: 


a.  Time  of  creation 

b.  Destination 

c . Type 

Air  carrier 

Air  taxi 

General  aviation 

Military 

d.  Origin 

e.  Aircraft  characteristics 

Weight 

Landing  approach  category 

Landing  speed. 

The  following  discussion  explains  two  methods  of  simulating  aircraft 
generation  time.  The  first  of  these  is  a method  that  could  be  used  if 
complete  data  were  available.  It  is  presented  so  that  future  data-gathering 
efforts  by  the  FAA  can  be  properly  directed.  The  second  method  described  is 
that  which  was  actually  used  in  the  model.  This  method,  though  less  direct, 
was  considered  necessary  in  order  for  the  model  demonstration  to  be  repre- 
sentative and  interpretable. 

3.3.1  Aircraft  Creation  Time,  Given  Complete  Data 

The  time  to  creation  of  the  next  aircraft  will  be  considered  a random 
variable  having  the  exponential  distribution,  with  the  rate  of  creation  a 
function  of  destination,  time  of  day,  and  weather  conditions.  The  rate  of 
creation  can  bo  represented  as 

> 

ijk  < 


where 

i = l,2,..,n  the  destination  airport,  and  n is  the  number  of 

destination  airports  in  the  model 

j = 1,2,..., 24  corresponding  to  the  time  periods  0000-0059, 

0100-0159,...,  2300-2359 

k = 0,1  where  0 implies  IFR  conditions  and  1 implies  VFR  conditions. 
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The  time  of  day  influences  the  intensity  of  air  activity  into  all  air- 
ports in  the  model.  Most  of  the  secondary  airports,  for  example,  shut  down 
at  night,  thus 

A.  = 0, 

i]k 

for  values  of  j lying  in  the  period  of  shutdown  for  airport  i. 

If  k is  assigned  a value,  say  0,  corresponding  to  IFF  conditions,  then 
the  can  be  arrayed  in  an  n * 24  matrix. 

Time 


Destinat ion 


1, 

1 A 


2 A 


2, 


24 

A 


1.1.0,  1,2,0 1,24,0 

2.1.0,  *2,2,0,...,  *2,24,0 


V A A 

n , 1 , 0 , n,2,0,...,  n,24,0 


For  any  time,  e.g. , j = 23,  some  airports  will  be  closed  and  some  open.  If 
^i,23,0  As  summed  over  i,  then 


.23,0  ^ * i , 23, 0 , 


i=l 


and  is  the  overall  arrival  rate  to  all  airports  in  IFR  conditions  in  the 
hour  2200-2259.  The  time  of  arrival  (creation)  of  the  next  aircraft,  t , 
has  the  exponential  distribution  with  parameter  A 

• t 2.  3 , U 

f(t  ) = A exp  -t  A 1 

a .,23,0[  a . ,23,OJ, 

and  t can  be  found  by  sampling  the  unit  interval  for  a uniformly  dis- 
tributed random  variable,  U,  and  solving  the  equation 


. ,23,0 


(Hn  U)  . 


3.3.2  Aircraft  Creation  Time,  Complete  Data  Not  Available 

Section  3.3.1  discussed  how  overall  arrival  rates  could  be  calculated. 
The  arrival  rate  data  have  not  been  collected  in  the  form  discussed  there; 
that  is,  arrival  rates  for  both  weather  conditions  at  all  destination  air- 
ports, by  time  of  day,  are  not  known.  An  approximation  was  used  in  the 
model  demonstration.  The  source  for  this  approximation  was  data  from  the 


A 
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Per formance  Measurement  System  (PMS)  for  Airports,  dated  November  1975, 
Figure  3-4  was  taken  from  this  report  and  shows  arrivals  of  scheduled 
aircraft  as  a function  of  time.  This  graph  was  converted  by  manual  measure- 
ment into  a table  of  approximate  numbers.  This  table  was  extended  quite 
arbitrarily  to  cover  a 24-hour  day.  It  was  assumed  that  these  rates  could 
be  made  applicable  to  IFR  or  VFR  conditions  by  multiplying  them  by  a con- 
stant. This,  in  fact,  was  done  in  the  demonstration  runs.  It  is  suggested 
that  before  the  model  is  exercised  for  analysis  that  these  data  be  collected 
in  the  form  called  for  in  the  discussion  contained  in  Section  3.3.1. 


Time  (Local) 


f igure  3-4.  SCHEDULE!!  ARRIVAL  RATE  AT  LOGAN 

The  last  column  in  Figure  3-5  shows  the  rate  of  arrival,  derived  from 
Figure  3-4,  by  time  of  day,  for  VFR  conditions.  These  figures  are  the  same 
as  those  used  in  the  demonstration  at  TSC  on  20-22  September  1976.  Other 
uses  of  the  matrix  in  Figure  3-5  are  discussed  in  Section  3. 3. 3.2. 
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3.3.3  Destination  Assignment  | 

3 . 3 . 3 . 1 Ideal  Method  of  Destination  Assignment 

Just  as  the  availability  of  the  would  have  made  the  task  of 

generating  an  arrival  time  simple  and  precise,  it  would  also  make  the  task 
of  destination  assignment  simple  and  precise,  as  shown  below. 


Let  be  the  probability  that  the  next  aircraft  will  have  airport  i 
at  its  destination,  then 


/ iik 


. jk 

A table  of  cumulative  values  of  P^  can  be  formed  from  the  function 


E 

F = 1-1  AlJk 

• ]k 


where 


m £ ri  = the  number  of  airports  . 

If  a uniform  random  variable  is  again  drawn  from  the  unit  interval,  a 
destination  is  assigned  by  comparing  U with  this  cumulative  probability 
for  all  values  of  m.  This  method  assures  that  aircraft  will  not  be 
created  with  destination  airports  which  are  shut  down  because  of  time  of 
day . 


i . 3 . 3 . 2 Pragmatic  Method  of  Lx- stinatiori  Assignment 

Since  the  Ajj^  was  not  available,  another  method  was  used  to  take 
advantage  of  the  data  which  were  available.  As  will  be  seen,  even  with 
this  method,  the  data  were  still  incomplete. 

The  analysis,  "FAA  Air  Traffic  Activity  for  Calendar  Year  1975", 
published  by  the  FAA  Office  of  Management  Systems  in  March  1976,  contained 
a number  of  statistical  tables  descriptive  of  various  aircraft  operations 
nationwide.  Table  14  of  this  analysis  identifies  the  number  of  instrument 
approaches  handled  by  FAA-operated  Approach  Control  Facilities,  RAPCONS, 
and  RATCCS.  Table  3-1  is  an  extract  from  this  FAA  table  and  provides  the 
data  for  Logan  Airport  and  its  secondary  airports. 

It  can  be  seen  that  of  the  31282  instrument  approaches  made  in  the 
Boston  TCA , 26142  or  83.6  percent  were  made  at  Logan.  At  Bedford,  2902 
or  9. 3 percent  insi rument  approaches  were  made,  etc.  A cumulative  table 
was  constructed  to  be  used,  in  conjunction  with  a random  number  selection, 
to  assign  those  destinations.  Unfortunately,  a similar  table  was  not 
available  for  VFB  approaches;  therefore,  the  data  in  Table  3-1  were  used 
for  both  cases. 
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A further  refinement  was  made  in  the  model.  Since  aircraft  bound  for 
Logan  appear  at  one  of  the  five  holding  fixes  situated  around  Logan,  namely,  • 

Manjo,  Millis,  Bridgewater,  Skipper,  and  Lawrence,  and  since  their  time  of 
flight  from  the  holding  fix  (an  important  program  variable!  is  dependent  on 
l 1 which  fix  they  are  leaving  and  to  which  runway  they  are  proceeding,  it  is 

necessary  to  assign  each  aircraft  created  to  one  of  these  fixes. 

For  those  aircraft  destined  for  Logan,  the  percentages  assigned  to 
the  five  holding  fixes  are  as  presented  in  Table  3-2. 


Table  3-2.  PERCENTAGE  OF  AIRCRAFT  BOUND  FOR  LOGAN 

ENTERING  OVER  HOLDING  FIXES 

Fix 

Fix  Number 

Percentage 

Manjo 

1 

30 

Millis 

2 

30 

Bridgewater 

3 

25 

Skipper 

4 

5 

Lawrence 

5 

10 
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Combining  these  data  with  the  percentages  calculated  from  Table  3-1 
shows  that  of  all  instrument  approaches  to  be  made  in  the  Logan  TCA 
(83.6  percent  of  the  total),  0.3  x 0.836  = .251  will  appear  at  Manjo  and 
Killi:.;  0.20  x 0.836  .209  at  Bridgewater,  etc.  These  numbers  were  then 

cumulated  and  are  displayed  in  Figure  3-5.  When  all  airports  are  open, 
between  0800  and  2000,  .251  percent  of  IFR  aircraft  will  appear  at  Manjo. 

In  Figure  3-5,  the  unnumbered  loft  column  represents  the  time  of  day; 
column  number  1 represents  Manjo,  column  2 is  Millis,  and  so  forth  through 
column  5 (the  order  shown  in  Table  3-2).  Consider,  for  example,  row  13, 
representing  the  time  from  1201  to  1300,  where  the  number  251  represents 
the  frequency,  on  a scale  from  1 to  1000,  of  created  IFR  (or  VRF)  aircraft 
assigned  to  Manjo.  Note  that  column  2 contains  the  value  502,  which  is 
the  sum  of  251  and  251,  the  latter  number  being  the  ftr  juency  of  assign- 
ment to  Millis.  If  a random  number  is  drawn,  e.g.,  138,  the  aircraft 
would  be  assigned  to  Manjo.  If  it  wore  312,  since  251  < 312  <502,  it 
would  indicate  assignment  to  Millis.  Each  row  is  cumulative  from  left  to 
right,  where  the  columns  from  6 through  17  represent,  respectively,  Bedford, 
Beverly,  Fitchburg,  Fort  Devens,  Lawrence,  Mansfield,  Marshfield,  Newbury- 
port  (Plum  Island),  Norwood,  Plymouth,  South  Weymouth,  and  Taunton.  The 
last  column,  treated  by  the  program  as  a default,  is  Tew-Mac  and  also  shows 
the  hourly  rate  of  total  arrivals. 

3 . 3.4  Assignment  of  User  Types 

Having  the  destination,  the  user  type  can  be  assigned  on  the  basis 
of  the  data  in  Table  3-1.  Figure  3-6  shows  the  program  selection  matrix; 
its  relationship  to  Table  3-1  is  shown  in  the  following  program  example. 

Suppose  the  destination  is  Bedford,  where  2902  is  the  total.  Of  these, 
87  or  2.99  percent  are  air  carriers,  235  or  8.09  percent  are  air  taxis, 

2425  or  83.56  percent  are  general  aviation,  and  155  or  5.34  percent  are 
military.  If  these  percentages  are  changed  to  numbers  between  0 and  1000, 
the  cumulative  distribution  is  30,  111,  947,  and  1000.  Row  6 of  Figure 
3-6  shows,  for  columns  1,  2,  and  3,  corresponding  to  air  carrier,  air  taxi, 
and  general  aviation,  respectively,  the  first  three  of  these  numbers. 
Military  aircraft  are  treated  as  defaults. 

3.3.5  Aircraft  Origin 

Aircraft  proceeding  to  secondary  airports  are  assumed  to  appear  at  the 
airport  ready  to  land.  The  only  question  is  whether  or  not  they  can, 
depending  on  facility  status  and  weather  conditions.  On  the  other  hand, 
aircraft  destined  for  Logan  appear  at  one  of  the  five  holding  fixes  that 
serve  Logan  --  Manjo,  Millis,  Bridgewater,  Skipper,  or  Lawrence.  For  the 
purpose  of  the  model  configuration,  these  holding  fixes  are  destinations 
from  the  point  if  view  of  creation,  and  are  also  origins  of  aircraft  bound 
for  Logan.  No  departures  from  secondary  airports  are  simulated.  Aircraft 
landing  at  Logan  appear  as  Logan  departures  after  a turnaround  time  is 
generated  by  the  program  function  MODSP.  At  present,  air  carriers  turn 
around  uniformly  in  the  interval  of  10-15  minutes  after  landing,  air  taxis 
180-240  minutes,  general  aviation  20-35  minutes,  and  military  240-300 
minutes . 
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MATRIX  HALFWORD  SAVE VALUE VFR FT 


COL  • 1 


ROW 


8 

*u 

m 

a 


1 

782 

897 

996 
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996 

4 

78? 
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30 
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7 
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9 
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0 

38 

10 

0 

190 

1000 

11 

0 

0 

1000 

12 

0 

0 

1000 

13 

0 

0 

1000 

14 

2 

11 

869 

15 

0 

0 

1000 

16 

0 

0 

174 

17 

0 

0 

1000 

18 

0 

235 

1000 

A/C  Typ«  (Default  • type  4) 


Matrix  is  used  to  determine  aircraft  type  once 
destination  is  known  in  VFR  conditions. 

Figure  3-6.  USER  TYPE  BY  DESTINATION 


3.3.6  Aircraft  Weight,  Category,  and  Speed 

with  knowledge  of  the  type  of  aircraft,  three  other  pieces  of  informa- 
tion are  required:  the  weight  class,  the  aircraft  approach  category,  and 
speed.  The  weight  class  is  required  to  determine  separation  criteria  in 
the  final  approach.  The  approach  category  is  required  to  determine  landing 
• minima. 

A small  aircraft,  designated  S,  is  an  aircraft  whose  maximum  certified 
takeoff  weight  is  12,500  pounds  or  less.  A large  aircraft,  L,  weighs  more 
than  12,500  pounds  and  no  more  than  300,000  pounds.  A heavy  aircraft,  H, 
weighs  more  than  300,000  pounds. 

Approach  category  definitions  are  tabulated  as  follows: 

a.  Landing  approach  speed  less  than  91  knots,  landing  weight  leas 

0 than  30,001  pounds 

b.  Landing  approach  speed  91  knots  or  more  but  less  than  132  knots; 
landing  weight  30,001  pounds  or  more  but  less  than  60,001  pounds 

c.  Landing  approach  speed  121  knots  or  more  but  less  than  141  knots; 
landing  weight  60,001  pounds  or  more  but  less  than  150,001  pounds 

d.  Landing  approach  speed  141  knots  or  more  but  less  than  166  knots; 
landing  weight  150,001  pounds  or  more 

e.  Landing  approach  speed  greater  than  166  knots  is  not  considered. 
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Both  weight  class  and  approach  category  are  treated  as  a function  of 
aircraft  type.  The  model  assigns  aircraft  weight  class  and  approach  cate- 
gory through  two  separate  random  processes.  Although  there  could  theoret- 
ically be  a high  correlation  between  these  two  factors,  the  actual  mix  of 
aircraft  is  such  that  there  is  little  need  to  correlate  the  weight  class 
and  approach  category  selection.  For  example,  all  general  aviation  air- 
craft in  the  available  Logan  data  base  were  both  small  and  approach 
category  a.  The  only  problem  concerned  commercial  aircraft,  wherein  some 
heavy  aircraft  could  be  erroneously  assigned  to  approach  category  c.  How- 
ever, a model  refinement  in  this  one  area  did  not  seem  to  be  warranted. 

Table  3-3  presents  aircraft  distribution  data  derived  from  information 
supplied  by  TSC,  and  based  in  part  on  FA A equipment  forecast  for  air  carrier 
operations  at  Logan. 


Table  3-4  presents  approach  category  data  which  was  also  based  on 
* information  supplied  by  TSC. 


Table  3-3  is  combined  with  Table  3-4  as  a single  input  matrix,  and 
is  displayed  in  Figure  3-7.  The  data  are  shown  as  cumulative  probability 
distributions. 


MATRIX  HALFWORD  S AVE V ALU  EC  AT WT 
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3 
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General  Aviation 

Type 

4 

< 
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V 
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V 

1000 

1000 

Mi 1 itary 

Approach  Weight  Class 
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Matrix  is  used  to  define  aircraft  category  and  weight, 
once  type  has  been  determined. 


Figure  1-7.  CUMULATIVE  FREQUENCY  DISTRIBUTION  OF  AIRCRAFT 
APPROACH  CATEGORIES  AND  WEIGHT  CLASSES 


With  weight  and  approach  category  decided,  an  approach  speed  is  all 
that  remains  to  be  assigned.  The  speed  is  selected  on  the  basis  of  a 
uniform  speed  distribution  applicable  to  the  various  approach  categories: 


Category  Speed  (Knots) 


Distribution 
Range  (Knots) 


I 


A 


71-90 


20 


B 91-120  30 
C 121-140  20 
D 141-165  25 


3.4  A I RCRAFT  CONTROL 
3.4.1  Air  Traffic  Control 

Figure  3-8  depicts  the  air  traffic  control  module. 

As  described  previously,  when  an  aircraft  bound  for  Logan  is  generated, 
it  is  assigned  to  one  of  the  five  inbound  holding  fixes,  where  it  is  held 
until  it  can  be  accepted  by  a controller  for  vectors  to  an  approach.  A 
central  assumjition  of  this  model  is  that  three  factors  primarily  affect 
delays : 

• The  number  of  aircraft  a controller  can  handle  at  one  time 
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Tho  longitudinal , or  trail,  separation  of  aircraft  iri  final  approach 
Whether  or  not  an  approach  can  be  made. 

The  number  of  aircraft  per  controller  is  determined  by: 

A controller's  innate  capability  and  training 
Accuracy  and  information  rate  of  the  radar. 

Interviews  with  personnel  in  Boston  TRACON  showed  that  while  the 
capabilities  of  controllers  varied  considerably,  an  averaqe  controller, 
working  with  the  ASR,  ARTS-III,  and  SECRA  all  operable,  could  handle  ten 
aircraft  between  the  holding  fixes  and  the  point  where  the  aircraft  are 
handed  over  to  the  tower  control.  These  same  interviews  revealed  that  as 
the  sev< ral  radars  became  inoperable  (the  Winthrop  ARSR  is  included  because 
its  raw  video  can  bo  displayed  in  the  TRACON),  the  n'lmber  of  aircraft  per 
controller  diminished.  The  last  column  in  Table  1-5  displays  nominal  num- 
bers of  aircraft  per  controller,  as  a function  of  the  radar  facility 
environment.  To  illustrate,  suppose  the  ASR  is  down,  the  SECRA  is  up,  the 
ARTS-III  is  down,  and  the  Winthrop  ARSR  is  down.  The  SECRA  (beacon  radar) 
is  the  only  radar  information  available,  and  the  number  of  aircraft  per 
■ontroller  is  reduced  from  a nominal,  or  average,  value  of  ten  to  eight. 

The  manner  in  which  the  maximum  number  of  aircraft  per  controller 
(MAPC)  affects  delay  is  readily  seen.  Assume  that  a controller  is  moving 
aircraft  from  a holding  fix  to  a runway  and  that  the  runway  acceptance 
rate  is  unlimited.  If  the  distance  from  the  fix  to  the  runway  is  D and 
the  aircraft  speeds  are  S,  define  MAPC  as  the  maximum  number  of  aircraft 
per  controller  and  NAPH  as  the  number  of  aircraft  moved  per  hour.  If  the 
aircraft  the  controller  handles  are  assumed  equally  distant  from  one 
another,  then  this  distance  is  D/MAPC.  If  the  aircraft  speed  is  divided 
by  this  quantity,  the  number  of  aircraft  per  hour  that  the  controller  can 
move  to  the  runway,  NAPH,  is  given;  that  is. 


NAPH 


S 

D/MAPC 


(MAPC) (S) 
D 


For  given  values  of  S and  D,  the  rate  of  removing  aircraft  from  the 
holding  fixes  is  a linear  function  of  MAPC.  If  a controller  is  receiving 
aircraft  from  more  than  one  holding  fix,  then  the  rate  at  which  he  can 
remove  aircraft  from  any  one  of  these  (assuming  they  are  equidistant  from 
the  runway)  is  NAPH/N,  where  N is  the  number  of  holding  fixes.  If  this 
rate  is  less  than  the  rate  at  which  aircraft  are  arriving  at  these  fixes, 
then  queues  or  stacks  will  develop.  The  longer  the  queues,  the  greater  will 
be  the  delay.  If  the  runway  acceptance  rate  if  finite  and  if  NAPH  is 
greater  than  the  runway  acceptance  rate,  then,  of  course,  the  runway 
acceptance  rate  becomes  the  limiting  factor. 

The  runway  acceptance  rate  is  controlled  primarily  by: 

Trail  separation  in  final  approach 
Runway  clearance  rate  . 
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Trail  separation  in  final  approach,  the  only  one  of  these  two  factors 
allowed  to  vary  in  the  model,  is  controlled  by  several  factors,  among  which 
are:  ‘ 


Accuracy  of  navigation 

Precision  and  information  rate  of  the  radar 
Separation  required  for  wake-vortex  avoidance 
Runway  clearance  time. 

Table  3-5  is  also  used  by  the  model  to  determine  separation.  A nominal 
separation  is  given  in  column  I as  a function  of  radar  status.  If  all 
radars  are  up,  a nominal  separation  of  3 nautical  miles  is  provided.  Other 
radar  outage  combinations  give  different  nominal  separations  up  to  a maximum 
of  5 nautical  miles.  In  the  event  that  all  radars  are  down,  radar  vectors  ' 

cannot  be  provided  and  the  model  acts  as  if  any  approach  to  Logan  must  be 
made  on  the  Boston  VORTAC.  In  this  event,  a nominal  separation  of  12  miles 
is  called  for.  This  is  an  approximation ; it  is  understood  that  the  actual 

separation  in  this  case  would  be  achieved  by  not  clearing  a following  air-  ; 

craft  from  a holding  fix  until  the  one  ahead  reports  at  some  prescribed 
fix.  The  distance  between  the  two  aircraft  would  therefore  be  a variable 
dependent  on  the  holding  fix  involved  and  the  particular  runway  in  use. 

The  12-nautical-mile  separation  is  thought,  however,  to  be  an  adequate 
approx ima  t ion . 

Columns  II  through  VI  of  Table  3-5  are  incremental  separations  that  4 

are  added  to  the  nominal  separation  determined  by  column  I to  provide  wake- 
turbulence  avoidance.  For  example,  in  the  top  row,  with  all  radar  equip- 
ment up,  column  IV  represents  a small  aircraft  following  a heavy,  and  an 
additional  3-nautical-mile  separation  is  provided,  giving  a total  separa- 
tion of  6 nautical  miles. 

The  model  utilizes  the  separation-table  data  to  establish  the  landing 
sequence.  How  this  sequencing  is  established  is  a key  aspect  of  the  model, 
as  will  be  shown  in  Section  3.4.2.  As  mentioned  earlier,  in  the  descrip- 
tion of  the  aircraft  generation  module,  aircraft  bound  for  Logan  are  placed 
at  one  of  the  five  peripheral  holding  fixes  for  the  purpose  of  determining 
the  distance  from  the  fix  to  Logan.  It  is  not  necessary,  however,  to 
establish  five  different  queues  in  the  model  in  order  to  simulate  their 
handling.  A single,  first-in/first-out  (FIFO)  suffices.  This  reflects 
the  fact  that  the  two  approach  controllers  are  in  communication  with  one 
another  and  coordinate  their  activity  so  that  all  aircraft  handed  off  to 
them  are  allowed  to  proceed  in  approximately  their  order  of  appearince. 

3.4.2  Runway  Selection  and  Landing  Sequencing 

Before  a simulated  aircraft  is  released  from  the  queue  that  represents 
the  holding  fixes,  the  following  steps  are  taken: 

The  controllers  must  b>-  free  to  handle  the  aircraft. 
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A runway  is  assigned,  taking  into  account  wind  speed  and  direc- 
tion, types  of  approach  available,  weather  conditions,  and  facilities 
status. 

When  a runway  is  found,  the  distance  to  that  runway  from  the  as- 
signed holding  point,  is  found  in  the  distance  table  and,  by  use  of  the 
aircraft  speed,  a time  of  flight  is  calculated. 

By  summing  the  time  of  flight  and  present  time,  an  ETA  is  found. 
This  ETA  is  used  to  determine  where  the  aircraft  is  placed  in  the  landing 
sequence. 

Runway  selection  is  based  on  the  current  wind  direction  and  speed 
coupled  with  a priority  system.  It  also  takes  into  account  the  status 
of  facilities  that  define  the  several  approaches  available,  the  ceiling 
and  visibility  conditions,  and  landing  minima.  At  Logan,  the  following 
landing  runway  priority  system  is  used: 


Priority 

Day 

Night 

1 

4R/L 

33L 

2 

27-22L 

4R 

3 

3 3R/L 

22L 

4 

15R/L 

The  model  first  makes  a tentative  runway  selection  by  taking  into 
account  this  priority  system  and  wind  constraints.  It  then  determines 
whether  or  not  a landing  can  actually  be  made  on  this  runway  under 
prevailing  weather  conditions  and  approach  availability. 

If  the  wind  is  5 knots  or  less,  it  is  assumed  that  the  wind  is  calm, 
as  is  done  at  Logan.  In  this  case  the  highest-prior ity  runway  is  noted  and 
a check  is  made,  approach  by  approach,  to  determine  if  the  facilities  neces- 
sary for  that  approach  are  in  an  up  status.  As  available  approaches  are 
found  for  the  runway  under  consideration,  the  minima  corresponding  to  each 
approach  are  examined.  If  the  minima  are  lower  than  the  prevailing  ceiling 
and  visibility  conditions  for  that  particular  runway-approach  combination, 
a viable  approach  exists  and  it  is  assumed  that  a landing  can  be  made.  If 
the  first  approach  is  not  viable,  the  second  is  checked,  and  this  cycle  is 
continued  until  a viable  approach  is  found  or  all  approaches  for  that  runway 
are  exhausted.  In  this  case,  the  next -lower-priority  runway  is  examined. 

If  no  viable  approach  on  any  runway  can  be  found,  the  aircraft  is  delayed 
at  the  holding  fix  until  either  a viable  approach  becomes  available  or  30 
minutes  have  elapfjed,  at  which  time  the  aircraft  is  presumed  to  divert  to 
its  alternate. 

If  the  wind  is  greater  than  5 knots  and  is  15  knots  or  less,  the 
highest-priority  runway  having  the  wind  direction  within  180  cf  its  direction 
is  selected  and  tested  for  the  availability  of  a viable  approach.  If  no 
viable  approach  exists  on  this  runway,  the  noxt-hi ghest-pr iority  runway  is 
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examined,  etc.,  until  either  <1  viable  approach  is  found  or  the  aircraft  is 
forced  to  wait  for  a weal h>  r or  facility  status  change  to  take  place. 


When  the  wind  is  greater  than  15  knots,  the  runway  priority  is  not  i 

considered.  The  model  cycles  through  each  runway,  searching  for  a viable 
approach,  if  one  or  more  runways  are  found  having  a viable  approach,  the 
runway  closest  to  the  wind  is  chosen,  regardless  of  wind  direction  and 
speed.  Of  course,  if  no  viable  approaches  are  available,  the  aircraft,  as 
before,  stays  at  the  holding  fix. 

All  of  these  checks  are  made  before  the  aircraft  is  released  from  the 
holding  fix.  When  a runway  and  approach  have  been  found,  a distance  table 
is  entered.  This  table  contains  tne  distances  in  nautical  miles  from  all 
five  holding  fixes  to  all  the  runways  at  Logan.  The  data  were  taken  by 
direct  measurement  from  the  Boston  (Logan  International),  Mass.,  ASR-7 

60-nautical-mile  video  map  prepared  Ly  the  National  Ocean  Survey,  revised  ( 

4 February  1976.  The  routes  were  laid  out  in  conformity  with  the  Boston 
Tower  Standard  Operating  Procedures , dated  15  March  1976,  BOS  TWR  7110.  S5. 

It  is  understood  that  these  routes  vary  in  length  from  approach  to  approach, 

but  the  tabulated  distances  are  believed  to  be  representative.  , 

When  the  distance  is  found,  a time  of  flight  is  calculated.  In  calcu- 
lating the  time  of  flight,  the  "model  increases  the  landing  speed  by  some 
factor  greater  than  1;  e.g.,  in  the  delivered  version  of  the  UOCM,  time  of 
flight  is  set  equal  to  the  distance  divided  by  tin  landing  speed  doubled. 

This  time  of  flight  is  added  to  the  present  time  to  obtain  an  ETA. 

« 

Assuming  that  then-  -ui  aircraft  ahead  of  ttu  one  being  considered, 
there  i".  a landing  schedule  that  contains  the  landing  time,  speed,  and 

weight  class  of  th"  aircraft  already  on  route  to  land.  The  ETA  of  the  * 

present  uir<raft  is  coinpari  d with  t ho  ..  ol  the  air  rafl.  on  tin  landing 

schedule.  When  t fi  alia  raft  pist  -head  (the  lead  aircraft,  with  a landing  , 

time  ju.l  less  than  this  K'lA)  is  found,  the  required  separat  ion  between 
the  two  aircraft  is  looked  up  (see  Table  1-6)  and  a calculation  Is  made, 
usinq  the  two  aircraft's  speeds,  to  determine  if  the  ETA  will  allow  proper 
separation.  If  it  does,  then  a similar  calculation  is  made  for  the  next, 
or  trail,  aircraft  on  the  landing  schedule.  If  separation  is  assured,  the 
ETA  is  assigned  as  th<-  landing  time  ar.d  the  aircraft  is  released  from  the 
holding  fix.  Once  an  aircraft  is  released,  it  will  be  assumed  to  land 
regardless  of  any  subsequent  changes  in  weather  or  facilities.  If  it  does 
not  clear  the  lead  aircraft,  a delay  is  calculated  to  assure  separation, 
and  a check  is  made  on  the  trailing  aircraft,  using  the  ETA  plus  the  cal- 
culated delay.  If  separation  is  assured,  the  landing  time  is  the  ETA  plus 
this  delay.  If  separation  for  the  trail  aircraft  is  not  assured,  it  is 
then  treated  as  the  lead  aircraft  and  the  cycle  is  continued  until  a landing 
time  is  found.  The  difference  between  the  landing  time  and  the  ETA  is  the 
delay  time  due  to  spacing.  When  a delay  is  necessary,  the  aircraft  is  not 
automatically  released  from  tin  holding  fix  at  the  termination  of  the  delay, 
but  the  whole  cycle  is  repeated  to  ensure  that  no  weather  or  facility 
changes  have  taken  place  and  that  the  landing  schedule  has  not  changed. 

If  the  originally  determined  conditions  continue  to  prevail,  the  aircraft 
is  released  at  the  end  of  its  delay  time  and  is  assumed  to  land. 
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If  a viable  landinq  runway  cannot  be  found,  aircraft  are  held  for  up 
to  30  minutes,  during  which  time  the  weather  may  chanqe  or  facilities  may 
be  restored  to  service,  which  will  allow  landings  to  be  made.  If  no  landing 
is  possible  within  30  minutes,  the  aircraft  is  scrubbed,  as  if  it  were  going 
* to  an  alternate  airport.  Aircraft  bound  for  secondary  airports  that  cannot 

land  are  either  scrubbed,  as  if  they  are  going  to  another  secondary  airport, 
or  they  are  diverted  to  Log an.  An  aribtrary  proportion,  one-half  in  the 
present  model , are  assigned  to  Logan.  For  those  which  are  diverted  to  Logan, 
a distance  table  is  entered  to  enable  calculation  of  a time  of  flight. 

They  are  put  on  the  landing  schedule  in  the  usual  way,  with  one  exception:  ' 

they  are  assigned  a higher  priority  than  other  inbound  aircraft.  This  has 

the  effect  of  putting  them  ahead  of  aircraft  waiting  to  be  released  from 
the  holding  fixes. 

At  Logan,  several  different  situations  are  encountered  in  the  assign-  , 

merit  of  runways  for  takeoff  and  landing.  These  assignments  are  based  on  ‘ 

wind  conditions  and  states  of  the  weather.  For  example,  if  the  wind  is 
less  than  15  knots  and  the  weather  is  VFR,  landings  are  permitted  on  certain 
runways  intersecting  the  primary,  or  preferred,  runway.  Under  these 

conditions  the  model  sets  up  another  landing  schedule  to  which  it  assigns  ; 

small  aircraft,  and  the  assumption  is  made  that  they  land  on  schedule,  with  1 

separation  at  the  intersection  being  maintained  by  the  tower.  It  is  also 
assumed  that  when  the  wind  is  less  than  15  knots,  landings  and  takeoffs 
are  scheduled  on  different  runways  and  collision  is  avoided  on  the  landing 
and  takeoff  runway  intersections  by  tower  action.  On  the  other  hand,  when 
, the  wind  is  greater  than  15  knots,  landing  and  takeoffs  will  be  taking  place 

only  on  the  primary  runway,  and  all  landings  occur  on  the  primary  runway. 

If  the  landing  and  takeoff  runways  are  different,  departing  aircraft 
will  be  allowed  to  depart  as  soon  as  the  first  landing  aircraft  lands, 
unless  the  first  landing  aircraft  is  two  miles  or  more  out  in  final  approach. 

In  this  case,  the  departing  aircraft  will  be  allowed  to  take  off  ahead  of  it, 
given  proper  separation  from  any  aircraft  taking  off.  In  a nonradar 
(VORTAC  only)  environment,  three-minute  separation  will  be  simulated. 

If  landings  and  takeoffs  are  occurring  on  the  same  runway,  when  the  wind 
speed  is  greater  than  fifteen  knots,  the  model  will  simulate  a one-minute 
roll-out  and  runway  clearance  time  for  landing  aircraft;  i.e.,  departures 
will  be  permitted  one  minute  aft“r  prior  landing  if  the  next  landing  aircraft 
is  two  or  more  miles  out  at  runway  clearance  time.  Aircraft  taking  off 
are  assumed  to  be  handed  off  to  ARTCC  immediately.  Takeoff  is  not  permitted 
if  the  ceiling  is  less  than  375  feet  and  visibility  is  less  than  1 mile. 

When  three  or  more  aircraft  are  in  the  takeoff  queue,  aircraft  coming  1 

off  the  holding  fix  will  go  to  five-miles  separation  or  more  in  final. 
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3.5 


DATA  REQUIRED  TO  EXERCISE  THE  MODEL 


A Key  element  in  any  simulation  model  is  the  input  data  base.  The 
input  data  must  be  complete  enough  to  reflect  the  elements  being  simu- 
lated, and  they  must  be  accurate  if  the  model  is  to  have  predictive  value. 
This  section  will  identify  the  nature  of  the  data  necessary  to  exercise 
the  UDCM.  Chapter  Five  discusses  and  explains  the  data  in  greater  detail, 
while  Appendix  A,  the  program  listing,  displays  all  of  the  input  data 
matrices  with  specific  numerical  values  used  during  the  model  demonstra- 
tion. Some  of  the  data  appearing  in  Chapter  Five  has  already  been  pre- 
sented in  the  previous  discussions.  The  input  data  required  by  the  model 
fall  into  the  following  categories: 

Weather  data 

Arrival  rates  as  a function  of: 

Dest inat ion* 

Weather,  VFR  or  IFR 
Time  of  day 

Distribution  of  aircraft  types  (air  carrier,  air  taxi,  general 
aviation,  military)  as  a function  of  weather  (VFR,  IFR)  and  destination 

Distribution  of  weight  class  as  a function  of  type 

Distribution  of  approach  category  as  a function  of  type 

Turnaround  time  as  a function  of  type 

Distribution  of  holding-fix  assignment,  e.g. , percentage  of  Logan- 
bound  aircraft  coming  in  over  each  of  the  five  holding  fixes 

Distances  from  holding  fixes  to  the  primary  airport  under  radar 
and  nonradar  (VOPTAC)  environment,  by  runway 

Minima  for  each  approach  serving  each  runway,  by  approach  category 

Identity  of  all  facilities  necessary  for  each  approach  at  each 

runway 

MTBF  and  MTTR  of  each  facility  for  the  Facility  Status  File 

Trial  separations  required  in  landing  as  a function  of  radar/VORTAC 
outage  and  leading/following  aircraft  weight  classes,  and  maximum  number  of 
aircraft  per  controller  as  a function  of  radar  outage 

Airport  description  data 

Turnaround  times  for  landing  aircraft  by  type. 


‘Note  the  discussion  in  Section  3. 3. 3.1. 
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3.6  MODEL  OUTPUTS 


The  program  produces  and  prints  out  three  kinds  of  data: 

Output  data  of  the  run,  i.e. , delay  data  of  various  kinds 
Program  administrative  data* 

Current  values  of  program  parameters*. 

Run  delay  output  data  are  presented  in  the  form  of  a computer-printed 
matrix,  an  annotated  example  of  which  is  shown  in  Figure  3-9.  This  matrix 
gives  an  overall  synopsis  of  the  model's  operation.  The  four  columns  in 
this  matrix  signify  aircraft  type.  Column  1 represents  air  carriers, 
Column  2 air  taxis,  Column  3 general  aviation,  and  Column  4 military  air- 
craft. The  delay  measures,  with  amplifying  comments,  are  presented  in 
Table  3-6. 


3.7  MODEL  LIMITATIONS 

The  model  has  several  limitations,  some  minor,  some  larger  in  scope. 
The  development  effort  was  subject  to  constraints  on  time  and  money.  The 
model  development  began  with  an  identification  of  the  possible  features 
that  could  be  included  in  the  model.  Then  the  time  and  budget  constraints 
were  used  in  formulating  the  required  model  limitations  and  basic  assump- 
tions. To  illustrate  the  sort  of  questions  considered,  the  issue  of 
incorporating  collision-avoidance  logic  in  the  route  network  was  examined. 
Conversations  with  TSC  personnel  and  persons  in  the  academic  community 
indicated  that  this  would  be  a very  extensive  and  unnecessary  undertaking; 
it  was  therefore  abandoned  in  favor  of  a simpler  concept,  namely,  that 
"The  aircraft  will  be  assumed  to  be  separated  by  the  controller". 

Another  question  was  whether  or  not  to  simulate  traffic  through  the 
TCA,  understood  to  be  a very  large  burden  on  the  air  controller.  It  was 
decided,  however,  that  the  first  order  of  priority  was  what  happened  at 
Logan  and,  more  particularly,  what  happened  to  aircraft  landing  at  Logan. 
This  priority  also  dictated  the  decision  to  assume  that  aircraft  taking 
off  from  Logan  are  simply  handed  off  to  the  Boston  Center,  thus  disappear- 
ing from  the  model. 

Secondary  airport  operations  are  dealt  with  in  very  simple  fashion. 
The  major  simplifications  are: 

Aircraft  appear  at  the  airport  at  time  of  creation,  rather  than 
at  the  TCA  boundary. 

Takeoffs  are  not  simulated  at  all. 

The  effect  of  secondary  traffic  in  the  Boston  Sector  on  controller 
capacity  is  neglected. 


•These  outputs  are  explained  In  Chapter  Five,  Section  5.2. 
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Aircraft  Type 


1.  Number  of  aircraft  created  at  holding  fixes  and  secondary  airports 

2.  Number  of  aircraft  originally  scheduled  to  the  primary  airport  tnrough 
the  holding  fixes 

3.  Number  of  aircraft  diverted  from  secondary  airport  to  primary  airport 

4.  Time  of  flight  accumulated  by  secondary-airport  aircraft  diverted  to  the 
primary  airport 

r>.  Number  of  aircraft  landing  at  primary  airport  that  experienced  delay 

6.  Total  delay  of  landing  aircraft 

7.  Total  delay  accumulated,  for  both  landing  and  diverting  aircraft,  due 
to  separation  criteria 

8.  Number  of  aircraft  not  able  to  land  at  primary  airport  and  diverted 

9.  Number  of  aircraft  that  landed  at  primary  airport 

10.  Number  of  aircraft  that  experienced  takeoff  delay  at  primary  airport 

11.  Total  takeoff  delay  time 

12.  Total  takeoff  delay  time  experienced  by  aircraft  at  head  of  takeoff 
queue  waiting  to  achieve  separation  on  aircraft  taking  off  ahead 

13.  Number  of  aircraft  entering  the  takeoff  queue. 

Figure  3-9.  OUTPUT  DELAY  MATRIX 

The  reasons  for  a simplified  secondary  airport  model  are,  as  explained 
previously,  the  constraints  of  limited  time  and  money,  and  the  fact  that  the 
Logan  events  were  considered  paramount.  All  of  these  elements  can  be  added 
to  the  model  incrementally. 

The  placement  of  aircraft  in  the  landing  schedule  does  not  take  into 
account  a system  of  priorities  based  on  aircraft  speed  and  weight.  It  is 
recognized  that  in  practice  the  controllers  do  take  these  factors  into 
account,  but  in  a way  that  reflects  the  extreme  complexity  of  the  human 
decision  process.  Refinement  is  possible  in  this  area. 
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Tahiti  3-6.  EXPLANATION  OF  DELAY  MEASURES 


1.  Number  of  aircraft  created  at  holding  fixes  and 
secondary  airports. 


2.  Number  of  aircraft  originally  scheduled  to  the 
primary  airport  through  the  holding  fixes. 


3.  Number  of  aircraft  diverted  from  secondary  air- 
ports to  primary  airport. 


4.  Time  of  flight  accumulated  by  secondary-airport 
aircraft  diverted  to  the  primary  airport. 


This  is  simply  the  -.urn  of  all  aircraf t-creation  events 
in  the  program. 


This  number  is  contained  in  the  total  shown  in  line  l. 


When  weather  is  below  minimum  at  secondary  airports,  50% 
divert  to  Logan.  They  are  assigned  a higher  priority 
for  air  controller  pick-up  than  aircraft  at  the  holding 
f lxes. 

A distance  table  in  the  program  contains  the  distance 
from  each  secondary  airport  to  the  primary  airport. 

When  a diversion  to  Logan  takes  place,  the  time  of 
flight  is  calculated.  Line  4 is  the  sum  of  these 
t imes. 


5.  Number  of  aircraft  landing  at  primary  airport 
that  experienced  delay. 


ft.  Total  delay  of  landing  aircraft 


7.  Total  delay  accumulated,  for  both  landing  and 
diverting  aircraft,  due  to  separation 
criteria 


H.  Number  of  aircraft  not  able  to  Land  at  pr tmary 
airport  and  diverted 


')•  Number  of  aircraft  that  landed  at  primary 
airport 


10.  Number  of  aircraft  that  experieri'  «-d  takeoff 
delay  at  primary  airport 


11.  Total  takeoff  delay  time 


12.  Total  takeoff  delay  time  exf-erienced  by  aircraft 
at  head  of  takeoff  queue  waiting  to  achieve 
separation  on  aircraft  taking  off  ahead 


11.  Number  of  aircraft  entering  the  takeoff  queue 


Delay  is  defined  a:,  the  difference  between  time  of 
creation  plus  time  of  flight  and  landing  time.  This 
line  shows  the  number  of  aircraft  for  which  this 
difference  was  not  zero. 

This  is  the  sum  of  delay  times  experienced  by  aircraft 
delayed  (reported  in  line  5). 

The  ETA  is  the  sum  of  the  time  of  acceptance  by  a 
controller  and  the  time  of  flight.  If  the  ETA  will  not 
fit  th«-  landing  schedule,  a later  scheduled  landing  time 
is  found.  The  difference  is  delay  due  to  spacing.  An 
aircraft  may  not  be  able  to  leave  the  holding  fix  at  the 
end  of  its  separation  delay;  a facility  may  have  gone 
down  in  the  interim.  If  it  cannot  leave  the  fix  within 
10  minutes,  it  diverts.  Thus  it  is  possible  for  both 
landing  and  diverting  aircraft  to  accumulate  spacing  delays. 

If  an  aircraft  is  not  released  from  a holding  fix  within  30 
m»nutes  of  its  creation  time,  it  is  assumed  to  divert.  It 
is  possible  for  an  aircraft  previously  diverted  to  Logan 
from  a secondary  airport  to  subsequently  be  diverted  from 
the  primary  airport. 

Th i s is  the  total  number  of  aircraft  landing  at  the  primary 
airport.  It  includes  aircraft  rrcviously  diverted  from 
secondary  airports. 

Since  takeoffs  from  secondary  airports  are  not  simulated  in 
tt,«-  model,  this  measure  is  applicable  only  to  the  primary 
air[«>rt.  Delay  here  is  defined  as  the  difference  between 
the  time  the  aircraft  enters  the  takeoff  queue  and  its 
actual  time  of  departure. 

This  »•  the  sum  of  the  delay  times  for  all  aircraft  delayed 
taking  off. 


If  an  aircraft  otherwise  ready  for  takeoff  is  delayed  because 
the  aircraft  taking  off  anead  Las  not  achieved  proper  time 
separation  <1  minute  in  radar  environment,  3 minutes  in  non- 
radar environment | , it  Is  delayed  until  this  separation  is 


After  an  aircraft  lands  jt  the  primary  airport,  it  la 
assigned  a random  turnaround  time.  At  this  time  it  enters 
the  takeoff  queue.  This  measure  is  the  total  number  of 
aircraft  enter inq  this  queue.  This  line  was  not  available 
for  runs  1 througn  5. 
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There  is  no  provision  in  the  model  for  the  effect  of  deterioration 
in  the  quality  of  voice  radio  communications.  Quantification  of  this 
phenomenon  is  the  subject  of  a more  sophisticated  and  extensive  form  of 
analysis,  which  has  not  been  undertaken. 

An  important  meteorological  phenomenon  is  the  cloud  deck  between  1000 
and  3000  feet.  A descent  through  such  a deck  must  be  IFR,  and  an  IFR 
approach  must  be  made  to  landing.  The  model  does  not  recognize  this, 
simply  because  data  relating  to  the  distribution  of  this  condition  were 
not  known.  The  impact  of  this  limitation  is  that  IFR  approaches  are  made 
less  frequently  by  the  model  than  in  reality.  Acquiring  data  for  the 
weather  module  was  a major  source  of  delay  in  model  development.  Given 
more  complete  weather  data,  this  limitation  can  be  easily  overcome. 

The  model  is  programmed  in  General  Purpose  Simulation  System  (GPSS) 
language.  The  basic  cycling  interval  for  the  UDCM  is  one  minute.  This 
means  that  every  clock  GPSS  pulse  is  interrupted  as  one  minute  of  simulated 
real  time.  The  use  of  a one-minute  clock  implies  an  analytical  error  in 
calculation  because  all  calculations  involving  time  are  integer  quantities. 
For  example,  any  calculation,  such  as  a distance  divided  by  a speed,  will 
truncate  downward  to  the  next  lower  integer  so  that,  say,  fll  times  between 
4.0  and  4.999  minutes  will  be  interpreted  as  4 minutes.  Thus  the  same  time 
of  flight  would  be  obtained  over  a range  of  distances  and/or  velocities. 
Obviously,  then,  some  error  is  built  into  the  model.  This  could  be  reduced 
by  allowing  one  clock  pulse  to  stand  for  0.1  or  0.01  minute,  or  any  other 
fraction  of  a minute.  Such  reduction  would,  however,  increase  the  model's 
already  very  tight  core  constraints  since,  in  order  to  obtain  runs  of  any 
reasonable  simulated  duration,  the  halfword  savevalues  and  matrices  would 
have  to  be  increased  to  fullword  values. 

In  summary,  it  is  believed  that  the  limitations  noted  are  important 
but  that  the  model  does  handle  the  first-order  effects  and  that,  given  the 
modular  construction  and  central  logic,  second-order  effects  can  easily  be 
incorporated  later. 
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CHAPTER  FOUR 


GENERAL  PROGRAM  DESCRIPTION 


This  section  provides  the  program  description,  the  operating  environ- 
ment, and  flow  charts.  The  program  is  written  in  GPSS  IV  and  was  demon- 
strated at  TSC  using  the  GPSS  V compiler  in  the  MITRE  Corporation's  IBM 
360/165. 

The  program  has  a central  logic  that  couples  the  three  main  delay 
factors  of  any  Terminal  Control  Area;  namely,  weather,  aircraft  schedule, 
and  facility  status.  This  central  logic  is  supported  by  input  variable 
data  matrices  which  carry  the  characteristics  of  a particular  TCA.  This 
arrangement  makes  it  possible  for  the  model  to  be  easily  changed  or 
enlarged  and  made  to  reflect  any  TCA.  It  also  enables  the  program  to  be 
used  to  evaluate  a wide  range  of  decision  options,  such  as: 

Changing  facility  characteristics 

Adding  facilities 

Airport  design  alternatives,  e.g.,  runway  location  and  direction. 


4.1  OPERATING  ENVIRONMENT 

Any  computer  with  GPSS  360  or  GPSS  V capability  can  be  used  to 
exercise  the  model.  Approximately  280K  bytes  of  core  are  required.  This 
is  variable  and  depends  upon  the  number  of  transactions  generated  by  a 
particular  run.  The  only  peripherals  required  are  a card  reader  and 
printer.  Since  the  card  deck  is  in  excess  of  3000  cards,  a high  speed 
reader  is  a distinct  advantage.  The  program  can  be  stored  on  tape,  but 
any  changes  must  be  made  in  the  basic  card  deck. 


4.2  PROGRAM  SPECIFICATION 

The  program  is  written  in  standard  GPSS  IV  and  is  completely  self- 
contained  and  self-descriptive. 


I 
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4.3  SUBPROGRAM 


There  are  no  subprograms. 


4.4  FLOW  CHARTS 

Flow  charts,  shown  in  Figures  4-1  through  4-6  depict  the  logic  at  a 
medium  level  of  depth.  Each  block  or  logic  transaction  is  keyed  by 
numerals  to  the  program  statements  which  are  pertinent.  The  program  listing 
serves,  therefore,  as  the  ultimate  logic  statement.  If  the  flow  charts  are 
read  in  conjunction  with  the  listing  by  an  experienced  GPSS  programmer, 
there  will  be  no  difficulty  interpreting  the  program. 

4.5  SOURCE  LISTING 

The  program  listing  is  provided  in  Appendix  A.  The  listing  has 
annotated  descriptions  of  all  variables  and  functions.  The  logic  section 
contains  comments  adjacent  to  each  GPSS  instruction.  The  data  and  output 
matrices  are  annotated  with  explanations  of  rows,  columns,  and  data  ele- 
ments. With  this  information  it  is  an  easy  task  to  change  data  inputs. 

The  listing,  plus  the  flow  charts  and  the  model  description  provided 
in  Chapter  Three  can  be  used  jointly  to  understand  the  model.  It  should  be 
noted,  however,  that  any  extensive  changes  contemplated  for  the  model  will 
require  study  and  analysis  by  an  experienced  GPSS-oriented  analyst. 
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Figure  4-2 . AIRCRAFT  GENERATION  MODULE 


‘Dotted  lines  represent  flow  of  aircraft  transactions.  Solid  lines  repre- 
sent flow  of  logic  transactions. 


Figure  4-3.  AIRCRAFT  ACCEPTANCE  FUNCTION 
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Figure  4-4.  (continued) 


Figure  4-5.  LANDING  TO  TAKE  OFF  AT  LOGAN 


Figure  4-6.  FACILITY  STATUS  MODULE 


CHAPTEF  FIVE 


PROGRAM  USE 


The  deck  set  up  for  any  GPSS  program  consists  of  the  GPSS  card  deck 
with  the  Job  Control  Language  (JCL)  cards.  The  JCL  will  vary  from  machine 
to  machine.  Instructions  concerning  how  to  use  the  JCL  deck  will  depend, 
therefore,  on  the  machine  in  use. 

Unlike  most  computer  languages,  GPSS  does  not  use  conventional  input 
data  cards  at  the  end  of  the  program.  Input  data  in  GPSS  is  organic  to  the 
model  in  the  form  of  matrices  and  savevalues  which  are  initialized  at  the 
beginning  of  the  source  program  (GPSS  does  not  have  an  object  program) . 
Descriptions  of  these  inputs  are  provided  in  Section  5.1.  The  model  can 
produce  outputs  tailored  to  the  user's  need.  Outputs  are  presented  in 
Section  5.2. 


5.1  REQUIRED  UDCM  INPUT  DATA 

This  section  describes  the  nature  of  the  data  required  by  the  UDCM. 

The  numerical  quantities  presented  herein  are  those  used  in  the  model  as  it 
was  configured  for  demonstration.  Examples  of  input  matrices  are  included 
in  their  respective  subsections . A complete  listing  of  the  input  data 
matrices  is  included  in  the  program  printout  in  Appendix  A. 

5.1.1  Weather  Data 

Figure  5-1  provides  a sample  of  how  weather  data  was  received  from  the 
National  Climatic  Survey.  This  fiqure  shows  weather  conditions  during  day- 
light hours  with  the  wind  from  the  North.  The  study  used  32  such  tables, 
corresponding  to  all  16  points  of  the  compass  for  day  and  night. 

Table  5-1  is  derived  from  Figure  5-1.  The  derivation  was  performed 
manually  and  displays  ceiling  frequencies  as  a function  of  wind  direction 
and  velocity.  For  example,  slimming  over  the  columns  of  Figure  5-1  for  a 
wind  speed  of  10-14  knots,  wind  column  under  ceiling  category  1000+,  gives 
a frequency  of  103  observations.  This  figure  is  displayed  in  the  first 
row,  third  column  of  Table  5-1.  The  same  procedure  is  repeated  for  all 
entries  in  Table  5-1. 
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C E II  INC  Vf.l 


VISIBILITY  ORUUPS  IN  MILES 


hiqun-  5-1.  SAMPLE  OF  NATIONAL  CLIMATIC  SURVEY  WEATHER  DATA 
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Table  5-1.  FREQUENCY  OF  OCCURRENCE  OF  CEILING, 
GIVEN  WIND  DIRECTION  (NORTH) , SPEED, 
AND  DAYLIGHT  HOURS 


Ceiling 

(Feet) 


1000+ 

600-900 

500 

400 

300 

200 

0-100 


IB 

5-9 

22 

132 

2 

11 

1 

5 

1 

2 

1 

4 

2 

0 

1 

3 

30 

157 

Velocity  (Knots) 


5-9  10-14  15-29 


Table  5-2.  FREQUENCY  OF  OCCURRENCE  OF  VISIBILITY,  GIVEN 
CEILING,  WIND  DIRECTION  (NORTH),  AND  DAYLIGHT 
HOURS 


Visibility 
(Nautical  Miles) 


Ceiling  (Feet) 

1000+  600-900  500  400  300  200  0-100 


0 to  1/4 

0 

0 

5/16  to  1/2 

0 

3 

5/8  to  7/8 

0 

1 

1 

2 

3 

1-1/4  to  1-1/2 

2 

3 

1-3/4  to  2-1/2 

1 

4 

3 

309 

36 

Total 

314 

50 

0 

1 

1 

1 

Table  5-2  is  derived  from  Table  5-1.  (liven  the  ceiling  of,  for  exam- 
ple, 1000+,  a total  of  314  observations  occur,  as  can  be  seen  by  summing 
over  the  first  row  of  Table  5-1.  Of  these,  309  occurod  when  the  visibility 
was  3+,  1 when  the  ceiling  was  1-3/4  - 2-1/2  nautical  mile,  and  so  on. 

These  data  were  converted  to  cumulative  percentages,  expressed  as  numbers 
000  to  999,  for  computer  utilization.*  Figure  5-2  shows  an  example  of 
such  a table,  expressed  as  a matrix,  as  printed  out  in  a program  run. 

The  top  matrix  in  this  figure  is  first  used  to  find  the  wind  direction, 
or  whether  it  is  calm.  Column  1 displays  17  entries,  row  1 representing 
a calm  condition,  and  each  of  the  others  display  one  of  the  16  points  of 
the  compass.  Columns  2 and  3 contain  cumulative  percentages  of  occurrences 
for  each  of  these  conditions  — column  3 for  daylight  hours,  column  2 for 
night.  A uniform  random  variable,  U,  is  drawn  from  the  unit  interval  and 
compared  with  the  numbers  in  column  2 or  3.  For  example,  assume  daylight 
hours,  and  let  the  number  drawn  be  .045,  or • equivalently  045  and,  thus,  since 
045^  058  (row  2,  column  3),  the  wind  is  from  the  north.  To  determine  wind 
speed,  another  U is  drawn  and  compared  with  the  odd-numbered  column  elements 
ir.  row  2.  If  U = 720,  and  448  < 720  < 777  (where  448  is  in  row  2, 
column  7 and  777  is  in  row  2,  column  9)  the  wind  speed  is  12  knots. 

To  determine  ceiling,  columns  12  and  13  identify  the  ceiling  and  visi- 
bility matrices  for  each  wind  direction  and  matrix  4 (the  middle  table  of 
the  figure)  is  used  for  ceiling  determination  with  a north  wind.  Column  6 
corresponding  to  a speed  of  12  knots,  daylight,  is  entered  with  another 
value  of  U,  for  example  921.  Since  905  • 921  < 956,  the  ceiling  is  400 
feet. 

When  the  ceiling  is  determined,  matrix  5 (the  last  table  in  the  figure) 
is  used  to  find  the  visibility.  A new  U is  obtained  and  coiroared  with  the 
entries  in  column  8,  which  corresponds  to  a 400-foot  ceiling,  north  wind, 
daylight  hours.  If  U 415,  and  214  < 415  < 429,  the  visibility  is  2 miles. 

There  is  no  row  in  the  wind  direction,  ceiling,  and  visibility  matrices 
corresponding  to  30  knots,  50  feet,  and  3 miljs,  respectively.  These  are 
defaults  which,  if  0 is  greater  than  any  number  in  the  column,  the  value 
associated  with  these  guantities  is  assigned.  The  tabulated  values  of  wind 
direction  and  speed,  ceiling  and  visibility  are  thus  found  and  treated  by 


♦Using  a portable  calculator,  the  cumulative  distributions  shown  in  the 
weather  matrices  were  derived  from  the  National  Climatic  Service  (NCS) 
data.  For  future  applications  of  the  model  to  TCAs  other  than  Boston, 
it  is  recommended  that  the  weather  data  base  be  acquired  from  NCS  on 
magnetic  tape  and  the  conversion  be  made  by  computer.  A simple  FORTRAN 
program  could  be  written  to  convert  the  data  to  the  desired  format  and 
punch  a card  deck  for  GPSS  input. 
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Figure  5-2.  SAMPLE  OF  WEATHER  MATRIX  INPUTS 
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the  computer  as  nominal  values  to  which,  within  their  respective  ranges  of 
values,  a random  uniform  increment  is  added  or  subtracted.  As  mentioned 
in  Section  3.2  of  Chapter  Three,  between  wind  changes,  ceiling  and  visibil- 
ity are  allowed  to  fluctuate  randomly  within  their  ranges  by  an  exponential 
process  with  a mean  time  of  change  of  15  minutes. 

5.1.2  Arrival  Hates 

Chapter  Three  discussed  how  overall  arrival  rates  can  be  calculated. 

The  arrival  rate  data  were  not  collected  in  the  form  discussed;  that 
is,  arrival  rates  for  both  weather  conditions  at  all  destination  airports 
by  time  of  day  were  not  known.  Were  these  available,  the  overall  arrival 
rate  for  any  hour,  both  VFR  and  IFR,  could  be  found  by  summing  over  i 

— the  destination  airports.  An  approximation  was  used  in  the  model  demon- 
stration. The  source  for  this  approximation  was  data  from  the  Performance 
Measurement  System  (PMS)  for  Airports,  dated  November  1975.  Figure  5-3 
was  taken  from  this  report  and  shows  arrivals  of  scheduled  aircraft  as  a 
function  of  time.  This  graph  was  converted,  by  manual  measurement,  into  a 
table  of  approximate  numbers.  The  table  was  extended  quite  arbitrarily  to 
cover  a 24-hour  day.  It  was  assumed  that  these  rates  could  be  made  applica- 
ble to  IFR  or  VFR  conditions  by  multiplying  them  by  a constant.  This,  in 
fact,  was  done  in  the  demonstration  runs.  In  other  words,  at  present,  these 
data  are  not  authoritative.  The  last  column  in  Figure  5-4  shows  the  rate  of 
arrival,  by  time  of  day,  for  VFR  conditions.  These  figures  are  the  same  as 
those  used  in  the  demonstration  at  TSC  on  September  20-22,  1976.  Other 
uses  of  the  matrix  in  Figure  5-4  are  discussed  in  the  following  section. 

It  is  suggested  that  before  the  model  is  exercised  for  analysis  that  these 
data  be  collected  in  the  form  called  for  in  the  previous  discussions. 
Assuming  the  total  arrival  rates  for  weather  conditions  and  time  of  day  for 
each  destination  airport  were  available,  the  model  could  be  expected  to 
simulate  accurately  the  phenomenon  of  arrival  time  creation. 

5. 1.  1 Destinat ion  Assignment 

Although  it  was  desired  to  have  the  percentage  of  aircraft,  by  type, 
time  of  day,  and  weather  condition,  landing  at  each  airport,  this  informa- 
tion was  not  available. 

Table  3-1  of  Chapter  Three  gives  some  of  the  requisite  data  for  instru- 
' ment.  approaches.  No  corresponding  data  was  available  for  VFR  approaches. 

Thus,  while  it  can  be  surmised  that,  for  example,  the  relative  number  of 
general  aviation  aircraft  would  materially  increase  under  VFR  conditions, 
more  so  relatively  than  air  carriers,  the  factor  is  unknown.  For  lack  of 
better  information,  the  data  in  Table  3-1  was  used  for  both  weather 
condi tions. 
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These  data  are  incorporated  in  Figure  5-4  in  the  following  way.  Of 
the  31283  aircraft  arriving  in  the  Boston  TCA,  26142  or  83.6  percent,  are 
destined  for  Logan.  It  is  assumed  that  this  condition  prevails  when  all 
airports  are  open.  When  some  of  the  secondary  airports  are  closed,  the 
percentage  will  be  higher.  The  first  five  columns  of  Figure  5-4  correspond 
to  holding  fixes  serving  i.ogan.  Between  the  hours  of  0800  and  1800  all 
airports  are  open,  and  in  column  five  the  figure  836,  corresponding  to 
83.6  percent,  tells  the  model  to  assign  that  percentage  of  all  aircraft  to 
Logan.  These  aircraft  are  assigned  to  each  holding  fix  on  the  basis  of 
information  supplied  by  Logan  approach  control  personnel.  For  those  air- 
craft destined  for  Logan,  the  percentages  assigned  to  the  five  holding 
fixes  are  as  presented  in  Table  5-3. 


Table  5-3.  PERCENTAGE  OF  AIRCRAFT  BOUND  FOR  LOGAi' 

ENTERING  OVER  HOLDING  FIXES 

Fix 

Fix  Number 

Percentage 

Manjo 

1 

30 

Millis 

2 

30 

Bridgewater 

3 

25 

Skipper 

4 

5 

Lawrence 

5 

10 

The  figures  are  then  reflected  in  the  cumulative  percentages  in  the 
first  five  columns  of  Figure  5-4.  For  example,  Manjo,  holding  fix  number  1 
in  Figure  5-4,  gets  30  percent  of  Logan  traffic,  thus  .3  * .836  = .251,  and 
this  number  251  is  seen  in  the  first  column  between  the  hours  of  0800  and 
1800.  For  times  of  day  when  some  of  the  secondary  airports  are  closed,  the 
traffic  totals  were  distributed  over  the  airports  which  were  open. 

To  find  a destination,  a uniform  random  number  is  drawn  and  is  compared 
for  the  time  of  day  with  the  cumulative  distributions  shown  in  Figure  5-4. 
For  example,  at  0915  the  number  943  is  drawn.  Entering  row  10  it  can  be 
seen  that  928  f 943  ^ 946,  hence  the  destination  is  airport  number  7 — 
Beverly. 

Columns  1 through  5 correspond,  respectively,  to  Manjo,  Millis, 
Bridgewater,  Skipper,  and  Lawrence.  Columns  6 through  17  correspond  to 
Bedford,  Beverly,  Fitchburg,  Fort  Devens,  Lawrence,  Mansfield,  Marshfield, 
Newburyport  (Plum  Island),  Norwood,  Plymouth,  South  Weymouth,  and  Taunton, 
respectively.  The  last  column,  treated  by  the  program  as  a default,  is 
Tew-Mac,  and  shows  the  hourly  rate  of  total  arrivals. 
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5.1.4  Assignment  of  User  Types 

Having  the  destination,  the  user  type  can  be  assigned  on  the  basis 
of  the  data  in  Table  3-1  of  Chapter  Three.  Figure  5-5  shows  the  selection 
matrix.  Its  relationship  to  Table  3-1  can  be  seen  in  the  following  example. 

Suppose  the  destination  is  Bedford,  where  2902  is  the  total.  Of  these, 
87  or  2.99  percent  are  air  carriers,  235  or  8.09  percent  are  air  taxis, 

2425  or  83.56  percent  are  general  aviation,  and  155  or  5.34  percent  are 
military.  If  these  percentages  are  changed  to  numbers  between  0 and  1000, 
the  cumulative  distribution  is  30,  111,  947,  and  1000.  Row  6 of  Figure  5-5 
shows,  for  columns  1,  2,  and  3,  corresponding  to  air  carrier,  air  taxi, 
and  general  aviation,  respectively,  the  first  three  of  these  numbers. 
Military  aircraft  are  treated  as  defaults. 
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Table  5-4  presents  aircraft  distribution  data  derived  from  information 
supplied  by  TSC,  and  based  in  part  on  FAA  equipment  forecast  for  air  carrier 
operations  at  Logan.  The  weight  classes  were  assigned  to  the  forecast 
aircraft  types  in  accordance  with  Appendix  3 to  Reference  5.  The  figures 
are  approximations;  therefore,  before  the  model  is  used  for  analysis,  they 
should  be  verified. 
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Tabic  5-4.  FREQUENCY  DISTRIBUTION  OF 
AIRCRAFT  WEIGHT  CLASSES 

Type 

Weight  Class 

Small 

Large 

Heavy 

Air  Carrier 

0 

• 9 

.1 

Air  Taxi 

. 1 

. 9 

0 

General  Aviation 

.9 

. i 

0 

Military 

.02 

.9 

.08 

5.1.6  Distribution  of  Approach  Category  as  a Function  of  Type 

Table  5-5  presents  approach  category  data  which  was  also  based  on 
information  supplied  by  TSC.  The  figures  are  approximations;  therefore, 
before  the  model  is  used  for  analysis,  they  should  be  verified. 


Tabic  5-5.  FREQUENCY  DISTRIBUTION  OF  AIRCRAFT 
APPROACH  CATEGORIES 

— 

Type 

Approach 

Category 

A 

B 

c 

D 

Air  Carrier 

0 

.05 

. 1 

.85 

Air  Taxi 

.9 

. 1 

0 

0 

General  Aviation 

.9 

.07 

.03 

0 

Mi litary 

. 1 

. 3 

. 3 

. 3 

Table  5-4  is  combined  with  Table  5-5  as  a single  input  matrix,  and 
is  displayed  in  Figure  5-6.  The  data  are  shown  as  cumulative  probability 
distributions. 

5.1.7  Route  Distances  from  Holding  Fixes  to  Dogan  under  Radar  and 
Non radar  (VQRTAC)  Envi ronments 

The  distance  tables  are  shown  in  Figures  5-7  and  5-8  as  program  input 
matrices.  The  numbers  in  row  6 (Figure  5-8)  define  the  matrices  that  carry 
airport  data. 
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Matrix  is  used  to  define  aircraft  category  and  weight, 
once  type  has  been  determined. 

Figure  5-6.  CUMULATIVE  FREQUENCY  DISTRIBUTION  OF  AIRCRAFT 
APPROACH  CATEGORIES  AND  WEIGHT  CLASSES 


5.1.8  Distances  from  Secondary  Airports  to  Logan 

The  distances  from  the  secondary  airports  to  Logan  are  also  shown  in 
Figures  5-7  and  5-8. 

5.1.9  Minima  for  Each  Approach  Serving  Each  Runway  by  Approach  Category 

Ceiling-visibility  and  landing  approach  data  are  tabulated  for  each 
runway  at  each  airport.  Table  5-6  shows  these  minima  for  Logan,  and 
Figure  5-9  shows  the  same  data  displayed  as  they  are  presented  to  the 
computer  except  that  the  order  of  the  runways  is  different.  In  Table  5-6, 
different  minima  are  shown  for  the  same  type  of  approach  on  different  run- 
ways. This  is  because  the  minima  depend  on  whether  a straight-in  or  circling 
approach  is  used. 

5.1.10  Identity  of  All  Facilities  Necessary  for  Each  Approach  at  Each 
Runway 

Table  5-7  was  compiled  by  examination  of  the  Instrument  Approach 
Procedure  Charts,  and  defines  those  facilities  which  are  necessary  for  a 
particular  approach.  The  numbers  are  either  zero  or  non-zero.  A zero 
indicates  that  the  facility  is  not  necessary.  A non-zero  entry  is  the 
number  of  the  facility  as  carried  in  the  Facility  Status  File. 

Figure  5-10  displays  the  same  data  in  the  form  of  the  program  input 
matrix.  The  first  four  columns  show  those  facilities  essential  to  the 
approach.  The  last  four  columns  are  facilities  which,  if  down,  have  only 
the  effect  of  raising  the  minima  for  the  approach,  as  prescribed  by  FAA 
regulations. 
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Figure  5-8.  DISTANCE  TABLE  HOLDING  FIXES  AND  SECONDARY  AIRPORTS  TO  PRIMARY  AIRPORT  - RADAR  UP 


It  is  possible  t..at  a differ  nt  set  of  facilities  may  define  the 
same  approach  on  the  same  runway.  For  example,  when  lacking  a DME,  the 
necessary  fixes  can  be  established  either  with  another  DME  or  from  bearing 
information  solely.  For  this  reason,  the  model  contains  more  than  one 
matrix  of  the  form  of  Figure  5-10.  The  separate  entries  are  a requirement 
to  maintain  unique  program  look-up  logic. 
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Figure  5-9.  LANDING  APPROACH  MINIMA 


Approaches 


Table  5-7.  FACILITY-APPROACH  DEFINITIONS  -- 
BOSTON  (LOGAN ) , RUNWAY  4R 

A;  p roach  Type- 


Facility 


Frequency 


LOC 

I -BOS 

no.  3 

LOC 

I -LIP 

110.7 

LOC 

I-MDC 

110.7 

GS 

GS 

GS 

VOR 

HTM 

109.0 

VOR 

BOS 

112.7 

VOR 

LWM 

112.0 

VOR 

MHT 

114.2 

DME 

BOS 

Ch.  27 

NDB 

SEW 

382 

ASR-7 

3 4 


ILS  LOC  ' NDB 


15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 i 

0 

35 

0 

0 

37 

. 0 

0 

0 

0 

0 

0 

0 

0 

MATRIX  HALFWORD  SAVtVALUEAIR03 


Facility  number  required 
up  for  approach  to  be  used 


Approach  Definition  Matrixes 
(matrix  AIR03  to  matrix  161) 


^ HIRL  facility  number  (if  required  by  approach) 
AI.S  facility  number  (if  required  by  approach) 


Middle  murker  facility  number 
(if  required  by  approach) 


Outer  marker  fu  rlrty  numb*-' 

(if  required  by  approach) 


Figure  5 -10.  APPROACH  DEFINITION  MATRIX 


5.1.11  MTBF  and  MTTR  for  Facility  Status  File 

These  two  failure  and  repair  parameters  are  required  for  each  of  the 
following  facilities  or  functions.  Table  5-8*  shows  the  facilities  car- 
ried in  the  Facility  Status  File.  Figure  5-11  shows  the  program  matrix. 


Table  5-8. 

FACILITY  FILE 

Number 

Type 

Location 

ID 

1 

Frequency 

Number 

Type 

Locat ion 

ID 

. 

Frequency 

i 

VOR 

Lawrence 

LWM 

112.0 

33 

SDF 

Beverly 

BVY 

108.  7 

2 

VOR 

Whitman 

HTM 

109.0 

34 

SDF 

Norwood 

OWD 

108.  3 

3 

VOR 

Manchester 

MHT 

114.2 

35 

NDB 

Boston 

SEW 

382 

4 

VOR 

Boston 

BOS 

112.7 

36 

TACAN 

S.  Weymouth 

IAF 

Ch . 67 

5 

DME 

Whitman 

Ch.27 

37 

ASR 

Boston 

6 

DME 

Manchester 

Ch.89 

38 

ARSP 

Boston 

7 

DME 

Boston 

Ch.  74 

39 

SECRA 

Boston 

8 

GS 

Bedford 

40 

ARTS- 3 

Boston 

9 

GS 

Boston  15R 

41 

HI  RL 

Lawrence  5 

10 

GS 

Boston  4R 

42 

HIRL 

Lawrence  23 

11 

GS 

Boston  33L 

43 

HIRL 

Bos  ton  4 R 

12 

LOC 

Bedford 

I -BED 

109.5 

44 

HIRL 

Boston  22 L 

13 

LOG 

Lawrence 

I - LWM 

111.7 

45 

HIRL 

Boston  15R 

14 

LOC 

Boston  15R 

I-MDC 

110.7 

46 

HIRL 

Boston  33L 

15 

LOC 

Boston  4R 

I - BOS 

no.  3 

47 

HIRL 

Boston  9 

16 

LOC 

Boston  33L 

I-LIP 

110.7 

48 

HIRL 

Boston  27 

17 

LOM 

Bedford 

BE 

332 

49 

FDEA 

Boston 

18 

LOM 

Boston  15R 

MD 

375 

50 

DEDS 

Boston 

19 

I.OM 

Boston  4R 

BO 

221 

51 

FM 

Beverly 

20 

LOM 

Boston  33L 

LI 

346 

52 

FM 

No  rwood 

21 

MM 

Bedford 

53 

NDB 

Bedford 

SKR 

251 

22 

MM 

Boston  15R 

54 

HIRL 

Lawrence  5 

23 

MM 

Boston  4R 

55 

HIRL 

Lawrence  23 

24 

MM 

Boston  22L 

56 

ALS 

Boston  4R 

25 

NDB 

Beverly 

TOF 

269 

57 

ALS 

Boston  33L 

26 

NDB 

Devens 

DKO 

352 

58 

HIRL 

S . Weymouth  8 

27 

NDB 

S.  Weymouth 

IAF 

2 36 

59 

HIRL 

S.  Weymouth  26 

28 

NDB 

Tew- Mac 

HRX 

402 

60 

HIRL 

S.  Weymouth  17 

29 

NDB 

Taunton 

TAN 

227 

61 

HIRL 

S.  Weymouth  35 

30 

NDB 

Plymouth 

PYM 

257 

62 

ALS 

S.  Weymouth  26 

31 

NDB 

Norwood 

SOG 

201 

63 

HIRL 

Bedford  22 

32 

NDB 

Fit chbu  rq 

FIT 

206 

♦The  data  source  is  "Air  Navigation  and  Air  Traffic  Control  Facility  Per- 
formance and  Availability"  (RIS:SM  6040-20),  Report  for  Calendar  Year 
1975,  prepared  by  the  Airways  Facilities  Service,  FAA,  Washington,  D.C. 
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Facility  Number 
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60300 
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2 3A00 
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2 580 
660 
660 
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780 
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616 
660 
660 
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780 
780 
780 
780 
780 


MTTR 


in  minutes 


Facility  Status  Matrix 


Figure  5-11  . FACILITY  STATUS  FILE 
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5.1.12 


Table  of  Trail  Separation  and  Numbers  of  Aircraft  per  Controller 


Table  3-2  in  Chapter  Three  lists  the  data  used  in  this  model.  Figure 
5-12  shows  the  same  data  as  an  input  matrix. 


MATRIX  HALFWORD  SAVl VALUtARSfcP 


MJW 


i/> 


o 


COL.  1 

2 

3 

4 

b 

6 

7 

8 

9 

10 

11 

■ 1 

37 

34 

40 

38 

3 

1 

2 

3 

0 

1 

20 

2 

37 

34 

40 

0 

3 

1 

2 

3 

0 

1 

20 

3 

37 

39 

0 

3e 

3 

1 

2 

3 

0 

1 

16 

4 

37 

39 

0 

0 

3 

1 

2 

3 

0 

1 

16 

9 

37 

0 

40 

38 

4 

0 

1 

2 

0 

0 

10 

6 

37 

0 

40 

0 

4 

0 

1 

2 

0 

0 

10 

7 

37 

0 

0 

38 

4 

0 

1 

2 

0 

0 

12 

6 

37 

0 

0 

0 

4 

0 

1 

2 

0 

0 

12 

9 

0 

39 

40 

38 

3 

1 

2 

3 

0 

1 

20 

10 

0 

39 

40 

0 

3 

1 

2 

3 

0 

1 

20 

11 

0 

39 

0 

38 

b 

0 

0 

1 

0 

0 

16 

12 

0 

39 

0 

0 

b 

0 

0 

l 

0 

0 

16 

13 

0 

0 

40 

38 

b 

0 

0 

1 

0 

0 

10 

14 

0 

0 

0 

38 

b 

0 

0 

1 

0 

0 

8 

1 b 

0 

0 

40 

0 

12 

0 

0 

l 

0 

0 

10 

16 

0 

0 

0 

0 

12 

0 

0 

1 

0 

0 

8 

• 

Equipment  require 

?d 

Kequ ired 

Additional  separation 

Number  of  aircraft 

up  to 

determine 

separat ion 

in  mile 

s for 

var ious 

air  control  can 

which 

separat ion 

in  miles 

we  iqhts 

of  a 

ircraf  t. 

handle  at  one  time 

• r i ter i a to  use 
(row  number/ 


Figure  5-12.  SEPARATION  MATRIX 


5.1.13  Airport  Definition  Data 

Figure  5-13  displays  the  matrix  used  by  the  model  to  define  the  air- 
port layout.  Two  different  matrix  formats  are  used,  one  for  a principal 
airport  such  as  Logan,  and  another  for  the  secondary  airports.  The 
matrices  are  self-explanatory.  One  note  of  importance  is  that  the  field 
elevation  number  is  used  in  conjunction  with  the  minima  tables  to  deter- 
mine ceiling  heights  above  the  ground. 


5.2  MODEL  OUTPUTS 

As  was  mentioned  i , Chapter  Three,  the  model  produces  three  kinds  of 
output  data: 

Output  data  of  the  run;  i.e.,  delay  data 

Program  administrative  data 

Current  values  of  program  parameters  . 
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S.2.  1 


l belay  ua. ua 

ontents  Were  described  and  discussed  in 

The  delay  matrix  and  its  contents  wer 

, , rhanter  Three. 

Section  3.*>.  Chapter 


5.2.2  pro^ra:^^ 


v,  transactions  that  passed 

transactions  pr  ^ this  printout.  Three 

User  Chain  Data  (Figure  5-15)  is^an  ^^ctuaUy  appear,  depending  on 
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- — • . . . 
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~ . wind  direction  in  degrees  at  current  cloc 
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ACNOM  - Humber  of  aircraft  created 

ACCTR  - Number  of  aircraft  landing  at  ^ * ' clock  ^ 

- »b»er  of  aircraft  nnder  a.r  control 
^ - Number  of  aircraft  that  took  off. 
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Figure  5-14.  BLOCK  COUNTS 
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Figure  5-16.  NON-ZERO  HALFWORD  SAVEVALUES 


A complete  list  of  halfword  savevalues  is  given  in  Chapter  Six.  The 
Matrix  FACIL  inputs  the  MTBF  and  MTTR  for  each  facility.  Column  1 is 
the  present  status  of  each  facility  — 1 indicates  facility  operational; 

0 indicates  facility  down.  This  matrix  is  shown  in  Figure  5-17. 


5.3  RESTRICTIONS  AND/OR  LIMITATIONS 

The  basic  cycling  interval  for  the  UDCM  is  one  minute.  This  means 
that  every  clock  GPSS  pulse  is  interpreted  as  one  minute  of  simulated  real 
time.  The  use  of  a one-minute  clock  implies  an  analytic  error  in  calcula- 
tion because  all  calculations  involving  time  are  integer  quantities.  For 
example,  any  calculation,  such  as  a distance  divided  by  a speed,  will 
truncate  downward  to  the  next  lower  integer,  and  all  times  between  4.0 
and  4.999  minutes,  for  example,  will  be  interpreted  as  4 minutes.  Thus 
the  same  time  of  flight  would  be  obtained  over  a range  of  distances  and/ 
or  velocities.  Obviously,  then,  some  error  is  built  into  the  model.  This 
could  be  reduced  by  allowing  one  clock  pulse  to  stand  for  .1  or  .01  minute, 
or  any  other  fraction  of  a minute.  Such  reduction  would,  however,  increase 
the  model's  already  tight  core  constraints,  since,  in  order  to  obtain  runs 
of  any  reasonable  simulated  duration,  the  halfword  savevalues  and  matrices 
would  have  to  be  increased  to  fullword  values. 


5.4  EDITING  AND  DIAGNOSTICS 

With  the  exception  of  the  ERR  statement,  which  is  used  for  debug 
purposes  in  the  takeoff  and  landing  schedules,  all  error  outputs  and  program 
diagnostics  are  standard  GPSS.  When  the  error  statement  is  reached  in  the 
model  the  UDCM  stops  and  prints  output  error  statistics.  It  is  only  reached 
when  an  anomaly  exists  in  the  model  logic,  i.e. , when  a transaction  twin* 
cannot  be  found. 


*A  transaction  twin  is  an  exact  duplicate  of  a GPSS  transaction. 
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Figure  5-17.  MATRIX  FACIL 
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CHAPTER  SIX 


SYMBOLS 


All  symbols,  variables,  and  matrices  appear  in  the  program  listing, 
shown  in  Appendix  A, and  are  summarized  in  this  chapter  for  convenience. 


6.1  MATRIX  SAVE VALUES 


Halfword 


DSTN  - Contains  distance  from  holding  fixes  and  secondary  airports 
to  Logan  runway  thresholds,  radar  environment. 

DSTNR  - Same  as  DSTN,  but  for  all  radar  facilities  down. 

VFRAC  - Contains  cumulative  probabilities  for  aircraft  assignment  to 
Logan  holding  fixes  and  secondary  airports.  Also,  in  last 
column,  contains  aircraft  arrival  rates.  V^R  conditions. 


IF  RAC 
CATWT 

VFPRT 

IFRPT 

DIRVL 

DELAY 

ARSEP 


AlROl 
AIR  02 
A1R03 


Same  as  VFRAC,  except  IFR  conditions. 

Contains  cumulative  probabilities  for  assignment  of  aircraft 
weight  and  landing  categories,  by  aircraft  user  type. 

Contains  cumulative  probabilities  for  assignment  of  aircraft 
type,  given  the  destination,  VFR . 

Same  as  VFRPT,  except  IFR  conditions. 

Contains  cumulative  probabilities  to  assign  wind  direction 
and  speed. 

Output  delay  matrix. 

Contains  nominal  and  incremental  trail  separation  distances 
as  a function  of  radar  status.  Also  contains  numbers  of 
aircraft  a controller  can  handle. 


Contain  airport  definition  data,  facilities  required  for 
approaches,  and  approach  definitions. 
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Fullword 


FACIL  - Define  facilities  by  number,  MTBF , MTTR,  and  current  status. 
MINMA  - Contains  minima  for  each  airport  runway  and  approach  . 


6.2  HALFWORD  SAVEVALUE  SYMBOLS 

ACCTR  - Accumulator  used  to  count  aircraft  going  to  Logan 
ACNUM  - Counts  aircraft  created 

AIRPT  - Number  of  holding  fixes  and  secondary  airports 

ARC GO  - Counter  used  to  count  number  of  aircraft  under  air  control 

ARSEP  - Pointer  used  to  determine  which  row  of  the  separation  matrix 
is  in  use 

CALM  - Maximum  wind  speed  for  calm 

CEIL  - Present  ceiling  in  feet 

CEILP  - Present  ceiling  column  number 

CEILT  - Dummy  counter  used  to  manipulate  the  ceiling 

DA YEN  - End  of  day,  time,  for  weather  determination 

DAYST  - Start  of  day,  time,  for  weather  determination 

DIRWN  - Dummy  counter  used  to  manipulate  the  wind  direction  and  runway 
direction 


DIVRT  - Number,  out  of  1000  aircraft,  that  divert  to  Logan  from 
secondary  airport 

ERROR  - Dummy  counter  used  to  bomb  model  if  an  impossible  situation 
exists 

FACIL  - Number  of  facilities  modeled 

HOLD  - Number  of  Logan  holding  fixes 

IFRWT  - Dummy  counter  is  equal  to  zero  in  VFR  and  one  if  IFR  conditions 

LEDWT  - Dummy  counter  used  to  store  the  lead  aircraft's  weight 

LNDSP  - Separation  in  miles  between  landing  and  taking  off  aircraft 

LNDST  - Separation  increase  if  takeoff  queue  is  greater  than  TAKQU 

LNDVL  - Dummy  counter  used  to  store  the  approach  aircraft's  landing 
velocity 

MAXTM  - Maximum  holding  time 

MNONE  - Dummy  input 

NORAD  - Row  number  in  the  separation  matrix  where  no  radar  condition 
exists 
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RADOW 


- Last  row  in  separation  matrix 
RUNWY  - The  number  of  runways  at  Logan 
TAKCL  - Maximum  takeoff  ceiling 
TAKOF  - Departing  aircraft  counter 

TAKQU  - Maximum  number  of  aircraft  in  takeoff  queue  before  landing 
separation  increases 

TAKVS  - Minimum  takeoff  visibility 

TOF  - Time  of  flight  from  holding  fix  or  secondary  airport  to  Logan 

TRLVL  - Dummy  counter  used  to  store  trailing  aircraft  velocity 

TRLWT  - Dummy  counter  used  to  store  trailing  aircraft  weight 

TYPCT  - Dummy  counter  used  in  the  generation  of  aircraft 

VFRWT  - Dummy  counter  is  equal  to  zero  in  IFR  and  one  in  VFR  conditions 

VISAB  - Present  visibility  in  miles 

VISAP  - Present  visibility  in  column  number 

VISAT  - Dummy  counter  used  to  manipulate  the  visibility 

WNDIR  - Present  wind  direction  in  degrees 

WNMAX  - Wind  speed  above  which  aircraft  land  on  runway  closest  to  the 
wind 

WNVEL  - Present  wind  velocity 

WTCHG  - Mean  time  between  major  weather  change 

WTVAR  - Mean  time  between  minor  weather  change  . 

6.3  BOOLEAN  VARIABLE  SYMBOLS 

CLRD  - Boolean  variable  used  to  find  approaching  aircraft 

LED AC  - Boolean  variable  used  to  find  lead  aircraft 

TRLAC  - Boolean  variable  used  to  find  trailing  aircraft 

WEATH  - Boolean  variable  used  to  determine  if  weather  is  below 

minimum  for  approach  in  question  . 

6 . 4 FUNCTION  SYMBOLS 

CEIL  - Function  converts  column  number  to  ceiling  in  feet 

LOGRN  - Function  converts  random  number  into  a logarithm  of  the 

random  number 

MODSP  - Function  defines  the  modifier  and  spread  of  aircraft 
turnaround  time 
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PMFTY  - Function  randomly  chooses  between  50  and  150 

PMOFY  - Function  randomly  chooses  between  150  and  300 

SPEED  - Function  defines  speed  of  aircraft  based  on  aircraft  type 

VISAB  - Function  converts  column  number  to  visibility  in  miles 

WNVEL  - Function  converts  column  number  to  wind  velocity  . 

6.5  CHAIN  SYMBOLS 

HDARC  - Hold  area  chain 

LDSCD  - Landing  schedule  chain  (1  - primary  runway,  2 - secondary 
runway) 

TAKOF  - Departure  chain  . 


; 

i 


6.6  LOGIC  SWITCH  SYMBOLS 


ARCGO 

CHANG 

CLRD 

ENTER 

FCHAN 

FINI1 

FINI2 

FINI3 

FINI4 

FINI5 

FINI6 

LNDSP 

TAKOF 


Logic  switch  is  set  when  air  control  can  accept  aircraft 

Logic  switch  is  set  when  there  is  a change  in  facility  status 

or  weather 

Logic  switch  is  set  when  aircraft  is  allowed  to  take  off 

Logic  switch  is  set  when  an  aircraft  is  in  the  hold  area 

Logic  switch  is  set  when  there  is  a change  in  facility  status 

Logic  switch  which  allows  only  one  transaction  at  a time  to 
examine  the  landing  schedule. 

Logic  switch  prevents  next  generated  aircraft  into  the  system 
until  previous  aircraft  is  in  the  system 

Logic  switch  used  to  hold  an  aircraft  transaction  until  trail 
aircraft  statistics  are  gathered 

Logic  switch  used  to  hold  an  aircraft  transaction  until  lead 
aircraft  statistics  are  gathered 

Logic  switch  used  to  allow  aircraft  into  the  landing  schedule 
before  air  control  checks  next  aircraft 

Logic  switch  prevents  generation  of  aircraft  until  all  facilities 
are  created 

Logic  switch  prevents  aircraft  takeoff  on  land  runway  until 
landing  aircraft  has  cleared 

Logic  switch  is  set  when  proper  separation  is  experienced 
between  taking  off  aircraft. 
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6 . 7 VARIABLE  SYMBOLS 


APPCT  - 

ARSEP  - 

CEIL  - 
CEILO  - 
CEILT  - 

CLOCK  • 

DELAY  - 

DELTM 
DELT1  j 
DELT2 
DESTN  | 
DEST1  I 
DIRWN  - 

LNDSP  - 

MORWN  - 

MOD 

MTBF  - 

MTTR  - 

SEPAR  - 

SPRED  - 
TAKDY  - 

TOF 

TOFNR  - 


Dummy  variable  used  to  store  row  number  of  minima  matrix  based 
on  aircraft  category 

Variable  used  to  calculate  separation  between  lead  aircraft 
and  aircraft  of  interest 

Variable  used  to  modify  ceiling  ±50  feet 

Variable  used  to  modify  ceiling  ±150  feet 

Variable  used  to  convert  minima  matrix  entry  into  feet  of 
ceiling 

Variable  which  converts  the  computer  clock  time  into  simulated 
hour  in  the  day 

Variable  used  to  determine  if  an  aircraft  has  experienced  any 
delay 


Variables  used  to  determine  elapsed  time  between  aircraft  arrivals 


Variables  used  to  determine  aircraft  destination 

Dummy  variable  used  to  square  difference  between  wind  direction 
and  runway  direction 

Variable  used  to  calculate  the  approaching  aircraft  distance 
from  touch  down 

Dummy  variable  used  to  change  the  sign  of  the  wind  direction 
off  the  runway  direction 

Variable  used  to  calculate  the  turnaround  time  of  a landing 
aircraft 

Variable  used  to  determine  the  minutes  until  next  failure  for 
a facility 

Variable  used  to  determine  the  minutes  required  to  repair  a 
downed  facility 

Variable  used  to  calculate  separation  between  aircraft  of 
interest  and  trailing  aircraft 

Variable  used  to  put  a spread  on  the  variable  MOD 

Variable  used  to  determine  if  an  aircraft  experienced  any 
delay  during  takeoff 

Variable  used  to  calculate  the  time  of  flight  of  an  aircraft 
in  a radar  environment 

Variable  used  to  calculate  the  time  of  flight  of  an  aircraft 
in  a non-radar  environment 
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TYPEA 


I Variables  used  to  assign  an  aircraft  type  based  on  the  aircraft 
TYPED  ^ destination 

VISAB  - Variable  used  to  vary  the  visibility  ±.25  miles 

VISAT  - Variable  used  to  convert  minima  matrix  entry  into  miles  of 
visibility 

WTCHG  - Variable  used  to  determine  the  number  of  minutes  until  the 
next  major  weather  change 

WTVAR  - Variable  used  to  determine  the  number  of  minutes  until  the 
next  minor  weather  variation  . 

6 . 8 SAVEVALUE  SYMBOLS 

LEDTM  - Dummy  counter  used  to  store  lead  aircraft  landing  time 

LNDTM  - Dummy  counter  used  to  store  approach  aircraft  landing  time 

TESS  - Dummy  counter  used  to  store  wind  direction 

TMCTR  - Dummy  counter  used  to  store  aircraft  landing  time 

TRLTM  - Dummy  counter  used  to  store  trailing  aircraft  landing  time  . 
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PROGRAM  PRINTOUT 


1 

, 

0 


: 


A-l 


DATE  il/Oi/76, CLOCK  02/01/16 


.'/  JOB  1324  LOO  AN  SIMULATION  MARTIN  ST  ERNB  ERG-POW I OZ  K I 
//  ASSGN  SV SOOO  , X • 1 3 1 ' 

(±  AiSGM  SYSQQ1 , X*  131* 

//  ASSGN  S YS002  , X ' l 3 1 ' 

//  ASSGN  YS003,X'131» 

//  OLBL  IJSYSOO,  •SYSTEM  WORK  FILE  NO.  O'.O.SD 
//  LATENT  SYSOOO. 999999.1.0.00020.00600 
//  OLBL  INTEROI. 'SYSTEM  WORK  FILE  NO.  O'.O.SD 
//  LATENT  SYS000t999999,l . 0 ,00020 , 00600 
//  OLBL  I JSYSOlt 'SYSTEM  WORK  FILE  NO.  l'.O.SD 
//  tXTENT  SYSOOl,  999«>99fl  ,0  ,00620 ,0  1200 
//  OLBL  S1MIN1I , 'SYSTEM  WORK  FILE  NO.  l'.O.SD 
//  EXTENT  SYS001. 999999, l, 0,00620, 01200 
//  OLBL  1JSYS02, ’SYSTEM  MURK  FILE  NO.  2#,0,SD 
//  EXTENT  SYS002. 999999, 1,0,01020,00600 
//  OLBL  SYMTABI, 'SYSTEM  WORK  FILE  NO.  2'.0,S0 
//  EXTENT  SYS002, 999999,1  ,0,01820,00600 
//  DLbL  I JSYS03, 'SYSTEM  hORK  FILE  NO.  3',O.SO 
//  EXTENT  SYS003, 999999,1 , 0 ,02920 , 0 1200 
//  DLBL  REPORGI  , 'SYSTEM  WORK  FILE  NO.  3',0,SD 
//  EXTENT  SYS003, 999999,1 ,0,02920,01200 
//  EXEC  DAR01V2 


REALLOCATE  XAC.300 
REALLOCATE  610,490 
REALLOCATE  FAC.O 
REALLOCATE  F SV , 5 
REALLOCATE  VAR, 31 
REALLOCATE  LOG, 14 
REALLOCATE  CHA , 4 
REALLOCATE  FUN, 12 
REALLOCATE  FMS»  15 
REALLOCATE  HMS.165 
REALLOCATE  GPP,0 
REALLOCATE  STO.O 
REAL  LOCATc  QUE,0 
REALLOCATE  TAP,0 
REALLOCATE  BVP.5 
REALLOCATE  HSV.45 


2 

3 

4 

5 

6 
7 
0 
9 

10 

11 

12 

13 

14 

13 

16 


31 

33 

35 

150 

157 

111 

112 

113 

117 

118 
106 

107 

109 

110 

1 14 

115 

116 

108 
101 

148 

149 

150 

151 

152 

153 

159 

160 
161 

154 

155 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

156 

144 

145 

146 

147 
QSTN 
DSTNR 
VFRAC 
IFRAC 
CAT  WT 
VFRPT 
IFRPT 
ARSEP 
DELAY 
FACIL 
1 

2 

. _ 3 

4 

5 

6 

7 

8 

2 

10 

11 

12 

13 

14 


MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATR  IX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATP  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATR  IX 
MATR  IX 
MATP  IX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATP  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 
MATP  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATP  IX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 
MATRIX 
MATR  IX 
MATRIX 
MATRIX 
MATRIX 


H,6. 14 

H,6, 14 

H.6, 14 

H , 2 » 8 

H.2,8 

H.4,4 

H,4,4 

H , 4 » 4 

H.4,4 

H.6,4 

H ,6  ,4 

H ,6 , 4 

H , 6 , 4 

H.6,4 

H.6,4 

H.6,4 

H.6,4 

H , 5 , 4 

H.18,4 

H.2,8 

H.  1 .8 

H,  1,8 

H.4,8 

H.1,8 

H.3,8 

H.3,8 

H.3,8 

H.3,8 

H.3,8 

H , 2 . 8 

H.7,8 

H , 7 , 8 

H , 7 , 8 

H.7,8 

H.7,8 

H.7,8 

H.7,8 

H.7,8 

H.7,8 

H.7,8 

H,  5 , 8 

H.5,8 

H.4,8 

H.1,8 

H.1,8 

H , 2 » 8 

H,6, 18 

H.5, 18 

H , 24 , 19 

H.24, 18 

H.4,7 

H.18,3 

H.10,3 

H, 16 , 1 1 

H, 13,4 

X.63,3 

X ,28, 5 

X.20,4 

X.16,4 

X.4.4 

X ,4,4 

X.8,4 

X,8,2 

X.4,2 

X ,4 , 2 

X.16,4 

X.4,4 

X.12,4 

X,  12,2 

X.8,4 


'S 


) 


Defines 

Halfword 

Fullword 


matrixes,  rows  and  columns 
allows  entries  up  to  (215 
allows  entries  up  to  (231 


sire 

1). 

■ 1). 


and  halfword  or  fullword. 


57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 
82 

83 

84 

85 

86 
87 


89 

90 

91 

92 

93 

94 

95 


96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

1 15 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 


INIT IAL 
IN1T IAL 
INITIAL 

INITIAL 

I NIT IAL 
INITIAL 
INITIAL 
INITIAL 
INIT IAL 
INITIAL 
INI T IAL 
INITIAL 
INITIAL 
INITIAL 


MXSFACIH 1-4,2) .60300 
MXSFAC 1L< 1-4.31.318 
MXSFACILI5.2), 72300 
MXSFACIH  5,31  ,402 
MXSFACIH  6-7, 2),  24600 
MXSFACIH  6- 7. 3), 5 34 
MX SF AC IH  8- 11, 2), 28 500  l 

MXSFACIL(8-U,3),  1260 
MXSFACIH 12-16,21,23400 
MXSFACIH  12-16,3)  ,900 
MXSFACIH 17-20,2) ,111900 
MXSFACIH  17-20,31,1920 
MXSFACIH  21-24,  2)  ,130500 
MXSFACI H 21-24, 3 ) ,2580  S 


Initializes  the  Facility  Matrix  with  KTBFs  and  MTTRs. 


127 

128 
129 

-iao 

131 

132 

133 

134 

135 


(continued) 


137 

138 

139 

140 


A— 3 


IN  IT  IAL 
INITIAL 

HXSFACILI25-35.2) 
HXSFACILI  25-35.31 

2100000 

660 

141 

142  

initial 

HXSFAC  IH  36*21*24600 

143 

INITIAL 

H X SF  AC  I L I 36 , 3 ) *534 

144 

initial 

HXSFACILI 37.21,36300 

145 

INI T IAL 

HXSFACILI  37, 3), 96 

146 

INITIAL 

HXSFACILI 38,2), 5160 

> 

Initializes  the  Facility  Matrix  with  fffBFs  and  HTTRs. 

147 

IN  LI  IAL 

HXSFACILI 38, 3), 180 

145 

INITIAL 

HXSFACILI 39,21,29100 

149 

INITIAL 

HXSFACILI 30.3). L20 

150 

INIT IAL 

HXSFACILI 40,2 1*20100 

151 

initial 

HXSFACILI 40 , 3 ) « 1 1 4 

152 

INIT  IAL 

HXSFACILI 41-48,2) 

25200 

153 

INITIAL 

HXSF  AC  I L I 49-5  0*  2 ) 

2100000 

1 54 

INIT IAL 

MXSFA  .ILI  54-55.2) 

25200 

155 

INIT IAL 

HXSFACILI 38-61,2) 

2 5200 

156 

INIT IAL 

HXSF AC  I Li  63,2 ) , 23200 

157 

INIT IAL 

HXSFACILI 41-48,3) 

780 

158 

INIT IAL 

HXSFACILI 49-50*  3 ) 

616 

159 

initial 

HXSFACILI 54-55,3) 

780 

160 

INIT IAL 

HXSFACILI  58-61,3) 

7 80 

161 

INIT IAL 

HXSFACILI63,3),780 

162 

INIT IAL 

HXSFACILI 51-53,2) 

2100000 

163 

INIT IAL 

HXSFACILI  51-53,  3) 

660 

164 

INIT IAL 

HXSFACILI 56-57,2) 

25200 

165 

INITIAL 

HXSFACILI 56-57,3) 

780 

166 

initial 

HXSF ACILI62, 2) ,25200 

167 

INITIAL 

HXSF  ACILI62,3),780  J 

168 

INITIAL 

HHSOSTNI 1 ,1* , 34  \ 

169 

INIT IAL 

HHSDSTNI 1,2)  .25 

170 

INIT IAL 

HHSOSTNI 1 , 3)  , 19 

171 

INIT IAL 

HHSOSTNI 1,4)  , 31 

172 

INITIAL 

HHSOSTN 1 1 , 5)  , 49 

173 

INIT  IAL 

HHSOSTNI 1 ,6)  ,27 

174 

INITIAL 

HHSOSTN 1 1 , 7 ) , 36 

Initializes 

the  Distance  Matrix  (distance  from 

175 

INITIAL 

HHSOSTNI 1 ,8)  ,46 

^ holding  points  and  secondary  airports  to  the  5 

176 

INIT IAL 

HHSOSTNI 1 ,9) , 39 

runways  at 

Logan  (radar  environment)). 

177 

INITIAL 

HHSOSTNI 1 ,10) ,46 

178 

INITIAL 

HHSDSTNU  ,11)  ,22 

179 

INIT IAL 

HHSDSTNil ,12) ,29 

180 

INITIAL 

HHS0STNI1 ,13) ,55 

181 

INIT IAL 

HHSOSTNI 1, 14) ,12 

162 

INITIAL 

HHS0STNI1, 15) ,33 

183 

initial 

HHSDSTNU, 16)  ,14 

184 

initial 

HHS0STNI1,17) ,30 

185 

INITIAL 

HHSOSTNI 1 , 18) ,38 

186 

INITIAL 

HHSOSTNI 2,11,39 

187 

INITIAL 

HHSOSTN (2,21,45 

188 

INIT IAL 

HHSDSTNU, 3), 41 

189 

INIT IAL 

HHSOSTN (2,4), 18 

190 

INITIAL 

HHSOSTNI 2 , 5) , 33 

191 

INIT IAL 

HHSOSTNI 2,6), 16 

192 

INITIAL 

HHSOSTN 12, 7 ) , 22 

193 

INITIAL 

HHSDSTNU, 8)  ,37 

194 

INIT IAL 

HHSOSTNI 2,9) , 31 

195 

INITIAL 

HHSOSTN (2,10) ,25 

196 

INITIAL 

HHSDSTNU, 11)  ,22 

197 

INITIAL 

HHSDSTNU,  12)  ,29 

198 

INIT  IAL 

HHSOSTNI 2 ,13) ,34 

199 

INITIAL 

HHSDSTNU, 14)  ,12 

200 

initial 

HHS0STNI2, 1 5) ,33 

201 

INIT  IAL 

HHSDSTNU, 16)  ,14 

202 

INIT IAL 

HHSOSTNI 2 , 1 7)  ,30 

203 

INITIAL 

HHSDSTNI 2,18) ,38 

204 

INIT IAL 

HHS0STNI3, 1),33 

205 

INIT IAL 

HHSOSTN (3,21,45 

206 

INITIAL 

HHSOSTNI 3,31,41 

207 

INITIAL 

HHSOSTN (3,41,20 

208 

INITIAL 

HHS0STN(3,5),26 

209 

INITIAL 

HHSOSTNI 3,6) ,26 

210 

INIT IAL 

HHSOSTNI 3,7) , 16 

211 

INITIAL 

HHSDSTNU, 8)  , 38 

212 

INIT IAL 

HHSOSTNI 3,91,43 

213 

INITIAL 

HHS0STNI3, 10) ,23 

214 

INITIAL 

HHSOSTNI 3,11) ,47 

215 

INIT IAL 

HHSDSTNU, 12)  .36 

216 

INIT IAL 

HHS0STNI3, 13) ,28 

217 

INITIAL 

HHSOSTN (3,14) ,43 

218 

INIT  IAL 

HHSDSTNU, 15)  ,45 

219 

INITIAL 

HHSOSTN (3,16) ,35 

220 

INITIAL 

HHSDSTNU, 17)  ,49 

221 

INIT IAL 

HHSOSTN (3,18) ,24 

222 

INITIAL 

HHSDSTNI4, 1),50 

223 

INITIAL 

HHS0STN(4,2) ,29 

224 

INITIAL 

HHSDSTNU, 3), 25 

225 

INITIAL 

HHSDSTNU, 4), 20  / 

226 

<nt  inued) 
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I N I T IAl 

HHS0STM4,  5)  ,-,4 

227 

INIT IAL 

HH$0STN(4.t>)  ,43 

228 

INI T IAL 

HHSDSTN ( 4 t 7 ) * 35 

229 

INIT IAL 

HMSDSTM4,bl  *00 

230 

INIT IAl 

HHSDSTM4,9)  ,63 

231 

1 N 1 T I AL 

HhSOSTNI A , 10 ) ,43 

232 

INITIAL 

MHSCSTNI4  , ID  ,29 

233 

INIT IAL 

HHSOSTNI 4,12) ,20 

234 

initial 

HHSOS I N ( A , I 3 1 ,40 

235 

INITIAL 

MHS0STNI4 , i 4 ) , 26 

236 

INIT IAL 

MHJ0STM4 ,15)  ,29 

237 

INIT  JAL 

HHSOSTNI  4 , l 6 I ,30 

238 

INIT IAL 

HHSOSTNI 4,17) ,32 

239 

INIT IAL 

HHSCSTN (4,18) ,49 

240 

INIT IAL 

HhSOSTNI 5 , 1 1 ,25 

241 

INIT IAl 

MHiDS  TN(5,2I , 32 

242 

INIT IAL 

HHSOSTNI 5,31 ,47 

243 

INIT IAL 

MH$LSTNI5,4I ,41 

244 

INIT IAL 

MH$DSTN(5,5),26 

245 

INITIAL 

HHSOSTNI 5,6),  16 

246 

INIT  t AL 

HhSDSTM5,7I  ,22 

247 

INITIAL 

HHS0SINI5 ,81 , 37 

248 

INIT IAL 

HHSOSTNI 5 ,91 , 31 

249 

INITIAL 

HHSDSTM5 ,10)  ,25 

250 

INITIAL 

HMSDSTM5,11  ) ,36 

251 

INITIAL 

HHS0STNI5,12) ,51 

2 52 

INITIAL 

HHS0STN(5,li) ,34 

253 

INITIAL 

HHSOSTNI 5,14) ,34 

254 

INIT IAL 

HHSOSTNI 5,15) ,55 

255 

INIT IAL 

HhSDSTN 15,16) ,35 

2 56 

INITIAL 

HHSOSTNI 5,17) ,52 

Initializes  the  Distance  Matrix  (distance 

f rom  25  7 

INIT IAL 

HhSDSTN (5,18) ,17 

holding  points  and  secondary  airports  to  the  5 258 

INITIAL 

MHS0STM6 ,1-5)  , 101 

runways  at  Logan  (radar  environment)). 

259 

INIT IAL 

HHSDSTN (6,6) , 106 

260 

INIT IAL 

HHSDSTN (6,7), 107 

261 

INITIAL 

HHSDSTN (6,6), 108 

262 

INIT IAL 

HHSDSTN (6,9) , 109 

263 

INITIAL 

HHS0STNI6 ,10) ,110 

264 

INITIAL 

HHSOSTNI 6,11) ,111 

265 

INITIAL 

HHSDSTN (6,12) ,112 

266 

INITIAL 

HHS0STNI6, 13) ,1 13 

267 

INITIAL 

HHS0STNI6 ,14| ,114 

268 

I N I t IAL 

HhSOSTN (6,15) ,115 

269 

INITIAL 

HHSDSTN I 6,16)  ,116 

270 

INITIAL 

HHSDSTN (6,17) ,117 

271 

INITIAL 

HHSDSTN  ( 6(18)  .lieV 

272 

INITIAL 

HHSOSTNRI  1,1)  ,26 

273 

Initial 

HHSOSTNRI 1,2) ,49 

224_ 

INITIAL 

HHSOSTNRI 1,3) ,39 

275 

INIT IAL 

HHSOSTNRI l,4),55 

276 

INIT IAL 

HHSOSTNRI 1, 51 ,26 

277 

INITIAL 

HHSDS  TNR ( 1,61,15 

278 

INIT  IAL 

HHSOSTNRI 1,71 ,14 

279 

initial 

HHSOSTNRI 1,8) ,38 

280 

INITIAL 

HHSOSTNRI 1,9) ,49 

281 

INITIAL 

HHSOSTNRI 1,101,27 

262 

INITIAL 

HHSOSTNRI 1,111,34 

283 

INITIAL 

HHSOSTNRI 1,121,31 

284 

INITIAL 

HHSOSTNRI 1,13), 27 

Same  as  DSTN  matrix,  except  distances  are 

for  a 285 

INITIAL 

HHSOSTNRI 1, 14) ,28 

non- radar  envi ronment . 

286 

INITIAL 

HHSDSTNRI 1,151,31 

287 

INITIAL 

HHSOSTNRI 1,161,28 

288 

INIT IAL 

HHSOSTNRI 1,171,45 

289 

INITIAL 

HHSDSTNRI 1, 18), 24 

290 

INITIAL 

HHSOSTNRI 2,1) ,38 

291 

1NULAL 

HHSDSTNRI2, 2-31,39 

292 

INIT IAL 

HHSOSTNRI 2,4) ,38 

293 

INITIAL 

HHSDSTNRI 2,51 ,36 

294 

INITIAL 

HHSDSTNR I 2,6 ) ,38 

295 

INITIAL 

HHSOSTNRI 2,7) ,21 

296 

INIT  IAL 

HHSOSTNRI 2,8) ,62 

297 

_ INITIAL 

«H»0STNR(2,9) ,55 

298 

INITIAL 

HHSDSTNRI 2, 101,38 

299 

INITIAL 

HHSDSTNR (2,111,45 

300 

i Nil IAL 

HHSOSTNR ( 2, 12 1 , 31 

3Q1 

INITIAL 

HHSOSTNRI 2, 131,35 

302 

INITIAL 

HHS0STNRI2, 141,38 



INITIAL 

HHSDSTNR (2,151,42 

304 

INITIAL 

HHSOSTNRI 2,161*28 

_ JQ5 

INITIAL 

HHS0STNRI2, 171,45 

306 

INITIAL 

MHIUSTNRI 2,18) ,35 

307 

INIT IAL 

HHSDSTNRI3, 11,26 

308 

INITIAL 

HHSOSTNRI 3,2) ,38 

3JQ9- 

INITIAL 

HHSDSTNRI 3,3) ,46 

310 

INITIAL 

HM<DSTNR(3,5I .26 

311 

INITIAL 

HHSDSTNRI 3,5) ,43  / 

312 

(continued) 
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i 


INITIAL  NHtOSTNRI  3.61  »2B  _ v TiT 


INITIAL 

NHtOSTNRI 3.7) ,14 

314 

INITIAL 

NHtOSTNRI 3.0) .49 

312 

INITIAL 

NHtOSTNRI 3,9) ,45 

316 

initial 

NHtOSTNRI  3, 19), 27 

317 

INITIAL 

NHtOSTNRI 3, 11), 55 

318 

1N1T 1AL 

MHIDSINRI 3,12) .41 

313 

INIT IAL 

NHtOSTNRI 3, 13). 27 

320 

INITIAL 

NHtOSTNRI 3,14) ,48 

321 

INIT IAL 

NHtOSTNRI 3, 15) ,52 

322 

INITIAL 

NHtOSTNRI 3,1  ).35 

323 

INIT IaL 

NHtOSTNRI 3,17), 55 

324 

INITIAL 

HH.$DSTNP(3,16),24 

325 

INITIAL 

NHtOSTNR I 4, l) ,19 

326 

INITIAL 

NHtOSfNRI 4,2) ,18 

327 

INITIAL 

NHtOSTNR 14,3) ,29 

328 

INITIAL 

NHtOSTNR(4,4) ,25 

329 

INITIAL 

NHtOSTNRI 4, 5)  ,39 

330 

INITIAL 

MttiOSTNPl4,6) ,45 

331 

INIT IAL 

NHtOSTNR 14,7) ,35 

332 

INITIAL 

NHtOSTNR (4,8) ,6fc 

333 

INITIAL 

NHtOSTNRI 4,9) ,62 

334 

INITIAL 

NHtOSTNRI 4, 10) ,51 

335 

INITIAL 

NHtOSTNP!4,ll ) , 34 

336 

_iHiIlAL 

NhlOSTNR ( 4, 12 ) ,21 

337 

INITIAL 

NHtOSTNR!4, 13) ,48 

338 

INIT IAL 

NHtOSTNRI 4, 14) ,28 

339 

INITIAL 

NHtOSTNRI 4, 15 ) ,31 

340 

INIT  IAL 

NHtOSTNRI 4,16) , 17 

341 

INIT IAL 

NHtOSTNR (4,171,34 

342 

INITIAL 

NHtOSTNR(4,10),45 

341 

INITIAL 

NHtOSTNRI 5, l) ,27 

344 

INITIAL 

NHtOSTNRI 5,2) ,38 

345 

INIT IAL 

NHtOSTNRI 5,3) .29 

346 

INIT IAL 

NHtOSTNRI 5,4) ,44 

347 

INIT IAL 

NHtOSTNRI 5, 5) ,27 

348 

INITIAL 

MHtDSTNRI 5,6) ,15 

349 

INITIAL 

NHtOSTNR (5,7) ,24 

350 

INITIAL 

NH tOS T NR  I 5 , 8 ) ,38 

351 

INITIAL 

NHtOSTNRI 5,9) ,48 

352 

INITIAL 

NHtOSTNRI 5, 10) ,28 

353 

INIT IAL 

NHtOSTNRI 5, 1 1 ) ,42 

354 

-INITIAL 

NHtOSTNRI 5, 12), 55 

355 

INITIAL 

NHtDSTNP(5,13),38 

356 

INIT IAL 

NHtOSTNRI 5, 14) ,28 

357 

INITIAL 

NHtOSTNR(5,15),58 

358 

INITIAL 

NHtOSTNRI 5, 16 ) , 38 

359 

INITIAL 

NHtOSTNRI 5, 17), 52 

360 

INIT  IAL 

NHtOSTNRI 5, 18) . 17 

361 

INIT IAL 

NHtCATWT I 1-4, 1-7) ,1000 

362 

INITIAL 

NHtCATWT!  1, 1-2) ,0 

363 

INITIAL 

NHtCATWT! 1,3)  .787 

364 

INITIAL 

NHtCATWT!  1,5)  .0 

> 

Same  as  PSTN  matrix,  except  distances  are  for  a 

365 

INITIAL 

NHtCATWT! 1 ,6) .787 

non-radar  environment. 

366 

INITIAL 

NHtCATWT(2,l) ,0 

367 

INITIAL 

NHtCATWT! 2,5) ,0 

368 

INITIAL 

NHtCATWT (4,1) ,300 

369 

INITIAL 

NHtCATWT (4,2) , 500 

370 

INITIAL 

NHtCATWT (4,5) ,500 

371 

INIT  IAL 

NHtVFRPTI 1-5,1) ,782 

J 

372 

INITIAL 

NHtVFRPTI 1-5,2) .897 

373 

INITIAL 

NHtVFRPTI 1-5, 3) ,996 

374 

INITIAL 

NHtVFPPT (6,1) ,30 

375 

INITIAL 

NHtVFRPTI 14,1 ) ,2 

376 

INITIAL 

NHtVFRP  T ( 6, 2 ) ,111 

377 

INITIAL 

NHtVFRPTI 7,2)  ,2 

378 

INITIAL 

NHtVFRPTI 10,2) . 190 

379 

INIT  IAL 

NHtVFRPTI  14,2  » . 1 1 

380 

INIT IAL 

NHtVFRPTI 18, 2). 235 

381 

INIT  Ml 

NHtVFRP  T ( 6 , 3 ) ,947 

282 

INIT  IAL 

NHtVFRPTI 7, 3) .816 

383 

INITIAL 

NHtVFRPTia, J) ,1000 

384 

INITIAL 

NHtVFRP  T( 9, 3) ,38 

385 

INI T IAL 

NHtVFRPTI  10-13,31 ,1000 

386 

INIT IAL 

NHtVFRPTI  14,31.869 

Initialises  matrix  used  to  determine  from  generated 

387 

INITIAL 

NHtVFRPTI 15,3) , 1000 

aircraft  destinations  the  aircraft  type  based  on 

388 

INITIAL 

NHtVFRPTI  16,3) . 174 

VFR  and  IFR  conditions. 

389 

INIT I AL 

NHtVFPPT!  17-18.31.1000 

390 

INIT  IAL 

NHtIFRPTI  1-5,11  .782 

391 

INIT  IAL 

NHtIFRPTI  1-5,2) .897 

392 

INITIAL 

NHtIFRPTI 1-5, 3) ,996 

393 

INIT IAL 

NHt IFRPT (6,1)  ,30 

394 

INITIAL 

NHtIFRPTI  14,1  ) ,2 

395 

INITIAL 

NHtIFRPTI 6.2)  .111 

396 

INITIAL 

NHtIFRPTI 7,2)  ,2 

39  7 

INIT IAL 

NHtIFRPTI  10,2), 190 

398 

(<^nt  inued) 


1 


i 


A- 6 


INIT 

ial 

INIT 

I At 

INIT 

IAL 

INI  T 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INI  T 

IAL 

INI  T 

I At 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAI 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INI  T 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INI  T 

IAL 

INI  T 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INI  T 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INI  T 

ial 

INIT 

ial 

INIT 

ial 

INIT 

IAL 

INIT 

IAL 

INIT 

IAL 

INIT 

ial 

INIT 

ial 

INIT 

ial 

INIT 

ial 

INIT 

Ul 

INIT 

ial 

Initializes  matrix  used  to  determine  from  generated 
a 1 rrr.it  t destinations  the  aircraft  type  based  on 
VFR  and  1 FR  conditions. 


'I 


< 1-7,5-81  ,996 

C 1-7,9-151,997 
( 1-7,  16-171  , 1000 
I 2-7,  l)  ,299 
<2-7,21 ,598 
(8,11 ,260 

< 8,2) ,522 

< 8, 3) ,790 
f 8 • » ,784 
<8,5-71,871 

< 8,8) ,954 
<8,9-131,955 
<8,14-151 ,998 

( 8, 16-17) ,1000 

<9-18,11,251 

<9-18,21,502 

<9,31,711 

< 10-18,3) ,710 

<9-16,41,752 

<9-18,51,836 

(9,6) ,929 

( 10-18,6) ,928 

<9-18,71,946 

<9-18,61,947 

<9-18,91,948 

<9, 101,954 

< 10-18, 10 1,954 

<9-18,11-131,955 

<9,111,954 

< 9-18,14) ,996 
<9-18,151 ,997 
<9-18,161,998 
(9-18,17) ,999 

< 19-23,  l)  ,258 
< 19-23,2) ,516 
< 19-23,3) ,731 

< 19-23,4)  ,774 
< 19-23,51,860 

< 19-23,6-8) ,955 

< 19-23,9-131,956 

< 19-24, 14-151,998 

<19-24,16-171,1000 

(24,11,269 

(24,21,538 

(24,31,763 

( 24,41,807 

(24,51,897 

<24,6-81,997 

(24,9-13) ,998 

< 1,181,3 

(2,181,5 

(3,181,5 

14, 181,7 

(5,181,9 

(6,181,14 

(7,181,20 

(8,181,24 

<9,181,33 

( 10,181,32 

( 11,181,30 

( 12.18)  ,32 
( 13,181,37 
( 14,181,37 
( 15,181,31 
( 16,181,43 

( 17.18)  ,48 
( 16,181,35 
( 19,181,43 
<20,181 ,37 
(21,181,27 
(22,181,20  > 


Initializes  the  number  of  aircraft  to  generate  per 
hour  in  both  IFR  and  VFR  conditions  and  the  aircraft 
destinations. 
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INITIAL 

HHS IFRAC(23,18),6  - 

*85 

INIT IAL 

HHS I FR  AC (24*18) , 10 

*86 

INITIAL 

HHSVFRACI 1,1) ,297 

*87 

INIT  IAL 

HHSVFRACI 1,2) ,597 

*88 

INIT IAL 

HHSVFRAC ( 1-7,3) ,8*7 

*89 

Initial 

HHSVFRACI 1-7,*) ,897 

*90 

INITIAL 

HHSVFRACI 1-7,5-81 ,996 

*91 

INITIAL 

HHSVFRACI 1-7 ,9- 15 ) ,997 

*92 

INIT IAL 

HHSVFRAC ( 1-7, 16-17) ,1000 

*93 

INITIAL 

HHSVFRACI2-7, 1) ,299 

*9* 

INITIAL 

HHSVFRACI 2-7,2) ,598 

*9  5 

INITIAL 

HHSVFRACI 8, 1 ) ,260 

*96 

INITIAL 

HHSVFR AC (8,2) ,522 

*97 

INITIAL 

HHSVFRAC (8,3) ,7*0 

*98 

INIT IAL 

HHSVFRACI 8,*)  ,78* 

*99 

INITIAL 

HHSVFRACI  8,5-7)  ,871 

500 

INITIAL 

HHSVFRACI 8,8) ,95* 

501 

initial 

HHSVFRACI8, 9-13) ,955 

1 

502 

INITIAL 

HHSVF  RAC (6«1*-15), 998 

1 

503 

INITIAL 

HHSVFRACI 8, 16-17) ,1000 

50* 

INITIAL 

HHSVFRACI 9— 18,1 ) , 25  1 

505 

INITIAL 

HHSVFRACI9-18,2),502 

506 

INITIAL 

HHSVFR AC (9, 3), 711 

507 

INITIAL 

HHSVFRACI 10-18,31,710 

508 

INIT IAL 

HHSVFRAC I 9- 18,*), 752 

509 

INITIAL 

HHSVFPACI 9-18 , 5 ) , 836 

510 

INITIAL 

HHSVFRAC (9,6) ,929 

511 

INITIAL 

HHSVFRACI 10-18,6) ,928 

512 

INITIAL 

HHSVFR AC  I 9- 18, 7), 9*6 

513 

INITIAL 

HHSVFR AC  I 9- 18, 8), 9* 7 

51* 

INIT IAL 

HHSVF RAC (9- 18,9) ,9*8 

515 

INIT IAL 

HHSVFRAC I 9 , 10), 95* 

516 

INITIAL 

HHSVFRACI 10-18,101,95* 

517 

INITIAL 

HHSVFR AC  I 9- 18,1 1-13) ,95  5 

518 

INITIAL 

HHSVFR  AC  I 9 , 1 1 ) , 95* 

519 

INITIAL 

HHSVFR AC  I 9- 18,1*) ,996 

520 

INITIAL 

HHSVFRACI 9- 18, 15) ,997 

521 

INITIAL 

HHSVF RAC ( 9- 18, 16) ,998 

522 

INITIAL 

HHSVFRACI 9- 18, 17) ,999 

523 

INIT IAL 

HHSVFRACI 19-23, 1) ,258 

52* 

INITIAL 

HHSVFRACI  19-2  3,2)  ,516 

525 

INIT IAL 

HHSVFPACI 19-23,31,731 

526 

INIT  IAL 

HHSVFRACI 19-23,*) ,77* 

527 

INIT IAL 

HHSVFRACI 19-23.5) ,860 

528 

INIT IAL 

HHSVFPACI  19-23,6-8)  ,955 

529 

INITIAL 

HHSVFRACI 19-23,9-13) ,956 

530 

INITIAL 

HHSVFRACI 19-2*. 1*-15) ,998 

531 

INITIAL 

HHSVFRACI 19-2*, 16-17) ,1000 

532 

INITIAL 

HHSVFRAC I 2* , 1 ) , 269 

533 

INITIAL 

HHSVFRACI 2*, 2) .538 

53* 

INITIAL 

HHSVFRACI 2*, 3), 763 

535 

INITIAL 

HHSVFRACI2*. *1,807 

536 

INITIAL 

HHSVFPACI 2*, 5), 89 7 

537 

INIT IAL 

HHSVFRACI 2*, 6-8) ,997 

538 

INITIAL 

HHSVFRACI 2*, 9-13) ,998 

539 

INIT  IAL 

HHSVFRACI 1,18) ,7 

5*0 

INIT IAL 

HHSVFRAC (2,181,6 

591 

INIT IAL 

HHSVFRACI 3, 181,6 

5*2 

INITIAL 

HHSVFPACI*, 18), 8 

5*3 

INITIAL 

HHSVFRACI 5, 181,11 

L 

Initializer  the 

number  of  aircraft  to  generate  per 

5** 

INIT IAL 

HHSVFP  AC (6, 18), 17 

> 

hour  in  both 

IFF) 

! and  VFR  conditions  and  the  aircraft 

5*5 

INITIAL 

HHSVFRACI 7, 181,25 

destinations . 

5*6 

INITIAL 

HHSVFRACI8, 181,30 

5*7 

INITIAL 

HHSVFRAC I9,18),*l 

5*8 

INIT  IAi 

HHSVFRACI 10, 18) ,*0 

5*9 

INITIAL 

HHSVFRACI  U,  18)  .39 

550 

INIT IAL 

HHSVFRACI 12, 181 ,*0 

551 

INIT IAL 

HHSVFRACI 13,18) ,*6 

552 

initial 

HHSVFRACI  1*. 18) ,*6 

553 

INITIAL 

HHSVFRACI 15, 18) ,*0 

55* 

INIT  IAL 

HHSVFRACI  16,181,53 

555 

INIT IAL 

HHSVFRACI 17, 18), 60 

556 

INIT IAL 

HHSVFPACI 18, 18) , *3 

557 

INIT IAL 

HHSVFRACI 19,18) ,53 

558 

INIT IAL 

HHSVFRACI 20, 18) , *6 

559 

INIT IAL 

HHSVFRAC (21, 18), 33 

560 

INIT IAL 

HHSVF  FAC(22,18)«26 

561 

INIT  IAL 

HHSVFRACI 23, 18) ,7 

562 

INIT IAL 

HHSVFRACI2*. 18) , 12  ^ 

563 

INITIAL 

HHSARSf P(  1-8,  1) ,37  N 

56* 

INITIAL 

HHSARSf P(  l-*,2)  ,39 

Initializes  the 

separation  matrix  used  to  determine. 

565 

INIT IAL 

HHSAPSEPI 9-12,2), 39 

>. 

for  equipment 

outages,  the  separation  between  air- 

566 

INITIAL 

HHSARSf P ( 1-2, 31 ,*0 

craft  and  the 

maximum  number  of  aircraft  under  air 

567 

initial 

HHSARSf  PI5-6,  3)  ,*0 

control . 

56  8 

INITIAL 

HHSARSf  P(9-1C,3)«*0 

569 

INITIAL 

HHSARSf P{ 13,3  ) ,40  X 

570 

(continued) 
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INIT I A1 

MMIARSEP ( 15,3 is  40 

571 

INITIAL 

HHSARSEPI 1,4) » 38 

572 

Initial 

HHSARSEPI 3,4)  ,38 

573 

INITIAL 

HHSARSEPI 5,4) ,38 

574 

INITIAL 

HHSARSEPI 7,4) ,38 

575 

initial 

HHSARSE PI  9,4) ,38 

576 

UailAL— 

HHSARSEPI  11  «4)  ,38 

577 

initial 

HHSARSEPI 13, 4), 38 

578 

INiT IAL 

HHSARSEPI 14, 4), 38 

579 

INITIAL 

HHSARSEPI 1-10, 5), 3 

580 

INITIAL 

HHSARSEPI5-8.5)  ,4 

581 

INITIAL 

HHSARSEPI  11-14, SI ,5 

582 

IN  LI  IAL 

HHSARSEPI 15,51,12 

583  

INITIAL 

HHSARSEPI  16,51,12 

564 

INITIAL 

HHSARSEPI 1-4,6) ,1 

585 

INITIAL 

HHSARSEPI 9- 10  ,6) , 1 

INITIAL 

HHSARSEPI 1-4, 7) *2 

587 

INIT IAL 

HHSARSEPI 5-8, 7) ,1 

568 

INITIAL 

HHSARSEPI 9-10  » 7 ) , 2 

589 

initial 

HHSARSEPI 1-4,8) ,3 

590 

INIT IAL 

HHSARSEPI 5-8,8) ,2 

591 

initial 

HHSARSEPI 9-10 ,8] , 3 

592 

INIT IAL 

HHSARSEPI 11-16,8) ,1 

Initializes  the  separation  matrix  used  to  determine. 

593 

initial 

HHSARSEPI 1-4, 10), 1 

V for  equipment  outages,  the  separation  between  air- 

594 

INITIAL 

HHSARSEPI9-10, 10) ,1 

craft  and  the  maximum  number  of  aircraft  under  air 

595 

INITIAL 

HHSARSEPI 1-12,11) ,16 

control . 

596 

INITIAL 

HHSARSEPI 1-2, 11), 20 

597 

INITIAL 

HHSARSEPI5-6,11),10 

598 

INITIAL 

HHSARSEPI 7-8, 11), 12 

599 

INIT IAL 

HHSARSEPI9-10, 11) ,20 

600 

INIT IAL 

HHSARSEPI 13,11) ,10 

601 

INITIAL 

HHSARSEPI  14,11), 8 

6 02 

INITIAL 

HHSARSEPI  15,11) ,10 

603 

INITIAL 

HHSARSEPI  16,11)  ,8  J 

604 

INIT  IAL 

HH01li,l),360 

605 

INITIAL 

HH011 1,2)  ,7 

606 

INIT IAL 

HH01 1 1, 3) , 1 

607 

INITIAL 

HH01I  1,4-11)  , 1000 

606 

INITIAL 

HH01I1, 12)  ,2 

609 

INITIAL 

HHG  III, 13), 3 

610 

INIT IAL 

HH01 (2,2) ,96 

611 

INITIAL 

HHO 1(2,3) ,58 

61 2 

INIT IAL 

HHO 1(2,4) ,61 

613 

INITIAL 

HH0K2.5)  ,7 

614 

initial 

HHO 1(2,6) ,576 

615 

INIT IAL 

HHO 1(2,7) ,448 

616 

INITIAL 

HHO 1(2,8) ,839 

617 

INIT IAL 

HH0II2,9) ,777 

618 

INIT IAL 

HH01I2, 10), 1000 

619 

INITIAL 

HH01I2, 10) ,1000 

620 

INIT IAL 

HHO 11 2, 11 ), 990 

621 

INIT  IAL 

HHO 11 2, 12 ) ,4 

6 22 

INITIAL 

HHO 1(2,131,5 

Initializes  weather  matrix  to  determine  wind  direction 

623 

INIT IAL 

HHO 11 3, l) ,22 

^ and  velocity.  Also  directs  which  ceiling  and  visibility 

624 

INIT IAL 

HHOII3.2) ,128 

matrix  to  calculate  ceiling  and  visibility. 

625 

INITIAL 

HH01 (3,31 ,85 

626 

INITIAL 

HHO 1(3,4) ,152 

627 

INITIAL 

HH01I3, 5) ,76 

628 

INIT IAL 

HHO 11 3, 6) ,704 

629 

INIT IAL 

HH01 (3,7) ,510 

630 

INIT IAL 

HHO 1(3,8) ,891 

631 

INIT IAL 

HH01I3.9) ,753 

632 

initial 

HHO 1(3, 10) ,996 

633 

INITIAL 

HHO  1 1 3 , 1 1 ) , 99  5 

634 

INIT IAL 

HHO  1 1 3,  12  ) , 6 

635 

INITIAL 

HHO 1(3, 13), 7 

636 

INITIAL 

HHO 1(4,1) ,45 

637 

INIT IAL 

HHO 1(4, 2), 163 

636 

INITIAL 

HH01I4,3) ,118 

639 

INITIAL 

HH01(4,4l ,113 

640 

INITIAL 

HHO 1(4,5) ,29 

641 

INITIAL 

HHG1(4,6) ,510 

642 

INITIAL 

HHO 1(4,7) ,324 

64  3 

INITIAL 

HHO 1(4,8) ,755 

644 

INIT IAL 

HHO 1(4,9) ,639 

645 

INITIAL 

HHO 1(4,10), 96  1 

646 

INITIAL 

HHO 1(4, 11), 979 

647 

INIT IAL 

HHO 1(4, 12), 8 

648 

INITIAL 

HHO 1(4, 131,9 

649 

INITIAL 

HHO 1(5,1), 67 

650 

INIT IAL 

HH01(5,2)  ,198 

651 

INITIAL 

HH01I5, 3) ,169 

652 

INITIAL 

HHO 1(5,4) ,62 

653 

INITIAL 

HHO 1(5,5) ,41 

654 

INIT IAL 

HH01 (5,6) ,494 

655 

INIT  Ul 

HH01(5V5) ,441  / 

(continued) 

656 
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I NI  T IAL 

HH01I5, 61 ,724  N 

657 

I N 1 T IAL 

MHO  11 5,9) , 770 

658 

I N I T IAL 

MHO  11 5 , 10) ,98  i 

659 

1 N I T IAL 

MHO  1(5,11), 992 

660 

IN! T IAL 

MHO  1(5 , 12  ) , 10 

661 

INITIAL 

MHO  1(5, 13), 11 

662 

I NI T IAL 

MHO  1 ( 6 , 1 ) ,90 

663 

INIT IAL 

MHO  1(6,2)  ,232 

664 

INIT IAL 

MHOl (6, 3) ,263 

665 

INIT IAL 

MHO  1(6,4)  ,167 

666 

INIT  IAL 

MHOl  16,5)  ,49 

667 

INIT IAL 

MHO  1(6,6) ,642 

668 

INI T IAL 

MhlKfc,  71  ,431 

669 

INIT IAL 

MHO. <6, 8) ,776 

670 

INI T IAL 

MHO  1(6,9)  ,820 

671 

INIT IAL 

MHO  1(6, 10) , 976 

672 

INIT IAL 

MHO  1(6, 11 ) , 996 

673 

INIT IAL 

MHOl  (6, 12) , 12 

674 

INIT IAL 

MHOl 16, 13)  ,13 

675 

INIT IAL 

MHO  117,  1)  ,112 

676 

INIT IAL 

MHO  1(7,2)  ,254 

677 

INIT IAL 

MHOl ( 7, 3) ,348 

678 

IN/7  IAL 

MH0H7,  4)  ,207 

679 

INIT IAL 

MHO  1(7,5) ,47 

680 

INITIAL 

MH01( 7,6) ,671 

681 

INIT  IAI 

MHOl (6, 7) ,437 

682 

INITIAL 

MHO  1(7, 8)  ,866 

683 

INIT IAL 

MHOl I 7,9) ,804 

684 

INIT IAL 

MHO  1(7, 101,994 

685 

INIT IAL 

MHOU  7, 11  ) , 1000 

6 86 

INIT  IAL 

MHO  117,  12),  14 

687 

INIT IAL 

MHO  1(7,13),15 

688 

INIT IAL 

MHOl (8, 1 ) ,135 

689 

INITIAL 

MHOl (8,2) ,272 

690 

INITIAL 

MHOl (8, 3) ,396 

691 

INITIAL 

MHO  1(8,4)  ,237 

692 

INITIAL 

MHO  1(8,5)  ,66 

693 

INIT IAL 

MHOl I 8, 6)  ,7  77 

694 

INIT IAL 

MHO  1(8,7) ,680 

695 

initial 

MH01I8,9) ,962 

> 

Initializes  weather 
and  velocity.  Also 

matrix  to  determine  wind  direction 
directs  which  ceiling  and  visibility 

697 

INITIAL 

MHO  1(8, 11), 99  5 

matrix  to  calculate 

ceiling  and  visibility. 

699 

INITIAL 

MHO  1(8, 12) , 16 

700 

INIT  IAL 

MHO 1(8,13),17 

701 

INITIAL 

MHOl (9,  l)  ,157 

702 

INIT IAL 

MH01I9,2) ,296 

703 

INIT IAL 

MHOl ( 9, 3) ,425 

704 

INIT IAL 

MHO 1(9,4) ,153 

705 

initial 

MHOl ( 9, 5 ) , 101 

706 

INIT IAL 

MHO  1(9,6) ,736 

707 

INITIAL 

MHOl (9,71 ,641 

708 

INIT IAL 

MH01I9, 8) ,939 

709 

INIT IAL 

MH01(9,9) ,924 

710 

INIT IAL 

MHO  1(9,  10), 1000 

711 

INI TIAL 

MH01I9, 11 ) ,995 

712 

•NIT IAL 

MH01(9,12),18 

713 

INITIAL 

MHO  1(9,131,19 

714 

INIT IAL 

MH01I 10, 1 ) ,180 

715 

INIT IAL 

MHOl I 10 ,2 ), 365 

716 

INITIAL 

MHOl (10,3), 489 

717 

INITIAL 

MHOl! 10,4) ,109 

« 

718 

INIT IAL 

MHO  1(10, 5), 53 

719 

INIT  IAL 

MHOl ( iO  *6 ) , 75  7 

720 

INITIAL 

MHOl (10, 7), 456 

721 

INIT IAL 

MHO  1110,8), 949 

722 

INITIAL 

MH 01(10, 9), 803 

723 

INITIAL 

MHOl ( 10,10) , 1000 

724 

INITIAL 

MHOK  10,11)  ,985 

725 

INIT IAL 

MHOll 10,12) ,20 

726 

INIT IAL 

MHOK  10,13)  .21 

727 

INITIAL 

MHO  11  11,1) ,202 

728 

INITIAL 

MHOll 11,2) ,424 

729 

- _ INITIAL 

MHOK  11, 3),  550 

UQ_ 

INITIAL 

MHOll 11,4), 58 

731 

INIT  IAL 

MHOK  11, 5), 20 

732 

INITIAL 

MHOK  11 ,6)  ,569 

733 

INIT IAL 

MHO  1(11,7), 211 

134 

INITIAL 

MHOK  11,81,845 

735 

- - INITIAL 

MHOl 111 ,9) ,602 

736 

INITIAL 

MHOll 11, 10), 1000 

737 

INIT IAL 

MHO  1(11,11) ,998 

736 

INITIAL 

MHO 1(11,12) ,22 

7 39 

INITIAL 

MHOK  W ,13)  ,23 

740 

INIT IAL 

MHO 1(12,1), 22 5 

741 

initial 

MHO 1( 12,2), 496 

73Z 

(continued) 
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INI T IAL 
IN  IT IAL 
I NIT  I Al 
INI T IAL 
INIT  I AL 
INITIAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INIT  IAL 
INIT  IAL 
INIT  IAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INITI  AL 
INIT IAL 
INIT IAL 
INIT IAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INITIAL 
INIT IAL 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT  I Al 
I N I T I AL 
INITIAL 
INITIAL 
I N I T I AL 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INITIAL 
INITIAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT IAL 
INITI AL 
INIT IAL 
INITIAL 
INITIAL 
INIT IAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 
INIT  IAL 
INITIAL 
INIT IAL 
INITIAL 
INITIAL 
INITIAL 
INITIAL 


MHO l( 12 «3)«59 l 
MHOK  12,4)  ,48 
MHOK  12,5),  17 
HM01I  12,6)  ,479 
MHO 1(12,71*195 
MHOl (12,8), 779 
MHO  1112,91,510 
MHO  1 1 12,10) ,998 
MH01I 12,11), 1000 
MHOK  12,12)  ,2*, 
MHOU  12,131,25 
MHOK  13, 11,24  7 
MHOK  13,2)  ,616 
MHOK  13, 3), 663 
MHO  K 13 ,4), IS 
MH01I 13,5) , 15 
MhO  1(13,61,439 
MHOK  13,7)  ,302 
MH01I 13,8) ,827 
MHOK  13,9  ) ,645 
MHOK  13 ,10)  ,999 
MHOK  13,11)  ,992 
MHOK  13. 12)  ,26 
MHOK  13,131,27 
MHOK  14, 1 ), 270 
MHOK  14,2) . 776 
MHOK  14,3  ),  777 
MHOl 114,4) ,69 
MHOK  14,5)  ,14 
MHOK  14,6), 312 
MHOK  14, 7), 21  1 
MHOK  14,8  ) ,651 
MHOK  14,9)  ,49b 
MHOl C 14 , 10) ,990 
MHOK  14, 11),  966 
MHOK  14,12)  ,28 
MHOl  I 14,13)  ,29 
MHOK  15,1),  292 
MH0K15.2)  ,836 
MHOK  15,3)  ,874 
MHOl! 15, 4), 33 
MHOK  15,5), 101 
MHOK  15,6)  ,295 
MHOK  15,7),  184 
MHO  1415,8), 64  9 
MHOK  15,9)  ,439 
MHOK  15, 10), 974 
MHOK  15,11)  ,977 
MHOl! 15,121,30 
MHOK  15,131,31 
MHOK  16, 1 1,315 
MHOK  16,21,937 
MHOK  16,3)  ,958 
MHOK  16, 4), 26 
MHOK  16,5), 20 
MHOl 116,6), 396 
MHOl ( 16 , 7 ) , 22  5 
MHOK  16, 8), 734 
MHOK  16,91,554 
MHOK  16,10)  ,996 
MHOK  16,11)  ,993 
MHOK  16,12)  ,32 
MHOK  16,13)  ,33 
MHOK  17,11,337 
MHOK  17,2)  ,1000 
MHOK  17,3)  ,1000 
MHO  1(17,4), 30 
MHOK  17,5),  13 
MHOK  17,6)  ,413 
MHOK  17,7)  ,835 
MHO  1(17,8), 835 
MHOK  17,9)  ,658 
MHOK  17,10)  ,1000 
MHOlt 17,11) , 1000 
MHOl I 17,121,34 
MHOK  17,13)  ,35 
MH2I1.1-2)  ,857 
MH2I2, 1-21,877 
MH2 13, l -2), 918 
MH2I4, 1-21,938 
MH2I5-6.1-2) ,979 
MM3I 1, 1-2) .24 
MH3I2, 1-2) ,48 
MM3 13, 1-21,48 
MM3  14 , 1-2 ), 72 
MH3 15,1-21,119 


l 


I Initializes  weather  matrix  to  determine  wind  direction 
r and  velocity.  Also  directs  which  ceiling  and  visibility 
matrix  to  calculate  ceiling  and  visibility. 


J 


i Initia  zcs  the  celling  and  visibility  matrixes  for 

| various  wind  directions  and  velocities. 

J 


(cont inued) 
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779 

780 

781 

782 

783 

784 

785 
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787 
768 

789 
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791 

792 
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796 

797 
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799 

800 
801 
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803 

804 

805 

806 

807 

808 

809 

810 
811 
612 

813 

814 

815 

816 
817 
816 

819 

820 
821 
822 

823 

824 

825 

826 

827 

828 
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INITIAL 

MH3C6, 1-21, 143 

829 

INITIAL 

MH3(6, 5-10) ,1000 

830 

INITIAL 

HH3 ( 4-5 , 7- 10 ) ,1000 

831 

initial 

MH3U-3.9-10)  ,500 

832 

INITIAL 

MH3I  1-6,  13-14),  1000 

833 

INITIAL 

MH4 (1,1), 82 5 

834 

INITIAL 

MH4< 1,2 1,733 

835 

INITIAL 

MH4 ( 1,3), 798 

836 

INITIAL 

MH4I 1,4) ,841 

837 

Initial 

HH4I 1,51,762 

838 

INITIAL 

MH4I 1,6) ,752 

839 

INITIAL 

HH4( 1,7) , 714 

840 

INIT IAL 

MH4< 1,8), 640 

841 

INITIAL 

NH4I 1-6,9) , 1000 

842 

INIT IAL 

MH4(2, 11,850 

843 

INITIAL 

MH4(2,2) ,800 

844 

INITIAL 

MH4 (2,3) , 857 

845 

INITIAL 

MH4I2.4) ,911 

846 

INITIAL 

HH4(2,5) ,878 

847 

INITIAL 

MH4I2,6),883 

848 

INIT IAL 

PH4 (2,7) , 876 

849 

INIT IAL 

)*H4  (2,8),  820 

850 

INITIAL 

MH4  ( 2—3 , 1 0)  , 7 50 

851 

INITIAL 

MH4 (3,1), 850 

852 

INITIAL 

MH4 (3,2), 833 

853 

INITIAL 

MH4I 3,3) , 881 

854 

INITIAL 

MH4(3,4) ,943 

855 

INITIAL 

MH4 13,5), 90 1 

856 

INITIAL 

MH4I3.6) ,905 

857 

INITIAL 

MH4 ( 3 , 7 ) , 933 

858 

INITIAL 

HH4I3.8 ) ,910 

859 

INITIAL 

MH4(4,1) ,850 

860 

INITIAL 

MH4(4,2) ,866 

861 

INITIAL 

MH4 (4,3) , 914 

862 

INITIAL 

MHt(4,4 ) ,956 

863 

INITIAL 

MH4I4, 5 ) , 948 

864 

INITIAL 

MH4 (4,6), 956 

865 

INITIAL 

HH4(4,7) ,962 

866 

INIT IAL 

MH4(4,8) ,944 

867 

INIT  IAL 

MH4I4-6, 1C) , 1000 

Initializes  the  ceiling  and  visibility  matrixes  for 

868 

INITIAL 

MH4(5,1 ) ,875 

various  wind  directions  and  velocities. 

869 

INITIAL 

HH4 15,2), 900 

870 

INITIAL 

MH4I5,3) ,950 

871 

INIT’  AL 

MH4 15,4) , 98 1 

872 

INITIAL 

MH4 15, 5), 977 

873 

INITIAL 

MH4(5,6) ,992 

874 

INITIAL 

MH4(5,7I ,991 

875 

INITIAL 

MH4 (5,8), 989 

876 

INITIAL 

MH4 (6,1) ,950 

877 

INITIAL 

MH4(6,2) ,967 

878 

INIT IAL 

MH4(6,3) ,977 

879 

INITIAL 

MH4 (6,4), 98 1 

880 

INITIAL 

HH4 (6,5), 994 

881 

INITIAL 

MH4 I 6 , 6—7 ) , 1000 

862 

INITIAL 

MH4 (6,8) ,989 

883 

INITIAL 

MH5I 1,8) ,71 

884 

INITIAL 

MH5( 1,11) ,63 

065 

INITIAL 

HH5U  ,13)  ,455 

886 

INIT IAL 

MH5I 1, 14) ,400 

887 

INITIAL 

MH5I2, 1 ) ,2 

888 

INITIAL 

MH5(2,4) ,60 

889 

INIT IAL 

MH5 ( 2 , 6 ) , 59 

890 

INITIAL 

HH5 ( 2,8), 143 

891 

INIT IAL 

MH5(2,U)  ,313 

892 

INIT IAL 

MH5(2,12I ,333 

893 

INIT IAL 

MH5I2, 13) ,728 

894 

INITIAL 

MH5I2, 14) ,600 

895 

INITIAL 

MH5I3, l ) ,2 

896 

INITIAL 

MH5I3.3),  17 

897 

INITIAL 

MH5 (3,4) ,80 

898 

INITIAL 

MH5I3.5), 56 

899 

INITIAL 

MH5 1 3,6) , 118 

900 

INITIAL 

MH5<  3,7) , 91 

901 

INI T IAL 

MH5<3,8), 143 

902 

INIT IAL 

MH5(3,9) ,48 

903 

INITIAL 

MH5I3.10) ,71 

904 

INIT IAL 

WH5 13,11), 501 

905 

INITIAL 

HH5 13,12) ,333 

906 

INIT IAL 

HH5 (3,13) ,819 

907 

INIT IAL 

MH5( 3, 14) ,800 

908 

INITIAl 

PH5I4, 1 ) ,6 

909 

INITIAL 

MH5 1 4, 2 ) , 6 

910 

INITIAL 

MH5I4.3) ,51 

911 

INIT IAL 

MH5<4,4) , 120 

912 

INIT IAL 

MH5I4,5), 111 

913 

INITIAL 

MH5 (4,6) ,176  ^ 

914 

(continued) 
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INITIAL 

MH5<4,7),136  \ 

915 

INI  T IAI 

MH5<4,8),  143 

916 

INITIAL 

MH5(4,9) ,238 

917 

IN  IT IAL 

MH5(4,  101 ,286 

918 

INI  T IAI 

MH5(4,UI  ,564 

919 

INIT IAL 

MM5I4, 121*333 

920 

INIT IAL 

MH5 14, 131 ,910 

921 

INITIAL 

MH5 ( 4-6 ,14), 1000 

922 

INITIAI 

MH5 (5,11,6 

923 

INITIAL 

HH5I5.2I ,13 

924 

INIT IAL 

MH515.3) .85 

925 

INIT  IAL 

MH5I5.4I ,200 

926 

INIT IAL 

HH5 I 5,5), 222 

927 

INITIAL 

HH5 I 5 , t> ) , 294 

928 

INITIAL 

MH5 (5,71,227 

929 

INITIAL 

HH5(5,8I ,214 

930 

INITIAL 

MH5(5. 91,381 

931 

INIT IAL 

HH5C5, 101 ,500 

932 

INIT IAL 

HH5I5.1 1)  ,814 

933 

INIT IAL 

MH5I 5,121 .667 

934 

INITIAL 

HH515.13I ,910 

935 

INITIAL 

MH5 (6, 1 ) , 12 

936 

INIT IAL 

MH5 (6,2) , 16 

937 

INITIAL 

MH5 (6,31,171 

938 

I N I T I AL 

MH5(6,4) ,260 

939 

INITIAL 

MH5I6.5I . 389 

940 

INITIAL 

MH5I6.6) ,412 

941 

INITIAL 

MH5 (6,71,485 

942 

INITIAL 

MH5  ( 6,8) , 429 

943 

INITIAL 

MH5 (6,9) ,810 

944 

INIT IAL 

MH5 (6,10) ,500 

945 

INIT IAL 

MH5 1 6,11) ,877 

946 

INITIAL 

HM5I6, 12-131 ,1000 

947 

INITIAL 

HH06I 1-2,11,771 

948 

INIT IAL 

MH06I 1,21 ,867 

949 

INITIAL 

MH06I 1,3) ,638 

950 

INITIAL 

MH06I 1,4) ,744 

951 

INIT IAL 

HH06I 1,51 ,628 

952 

INITIAL 

HH06I 1,61,553 

953 

INITIAL 

MH06 (1,7) ,625 

> Initializes,  the  ceiling  and  visibility  matrixes  for 

954 

INIT IAL 

MHO 6 ( 1,8), 813 

various  wind  directions  and  velocities. 

955 

INITIAL 

MH06I 1-6,9-101,1000 

956 

INITIAL 

MH06I 2-3,2) ,933 

957 

INITIAL 

MH06I2, 31,732 

958  . 

INITIAL 

MH06I 2,4) ,849 

959 

INITIAL 

MH06 (2,5) ,857 

960 

INITIAL 

MH06I2,6) ,766 

961 

INITIAL 

MH0ol2,7)  ,750 

962 

INITIAL 

MH06 (2,8) ,983 

963 

initial 

MH06I3-4, 1) ,800 

964  _ _ 

INITIAL 

MH06I 3,3) ,764 

965 

INITIAL 

MH06I3.4) ,860 

966. 

initial 

MH06I3, 5) ,884 

967 

INITIAL 

MH06 13,6) ,809 

968 

INITIAL 

MH06( 3,7) ,72 

969 

INITIAL 

MH06I 3, 8) ,938 

910 

INITIAL 

MH06I4-6.2I ,1000 

971 

INITIAL 

MH06I 4,3) ,795 

972 

INIT IAL 

MH06 (4,4)  ,884 

973 

INITIAI 

MHO 614,5) ,907 

974 

INITIAL 

MH06I4, 6) ,894 

975 

INITIAL 

MH0614, 7) ,875 

916 

INITIAL 

MH06 (4,8) <979 

* 

977 

INITIAL 

MH06I5, 11,829 

978 

INIT IAL 

MH06I 5, 3) ,874 

979 

INIT IAL 

MH06I 5,4) ,953 

980 

INITIAL 

MH06I5, 51,977 

981 

_ INITIAL 

MH06I 5,61 ,979 

. _ . 

982  _ . . 

INITIAL 

HM06 ( 5,7)  ,958 

983 

INITIAL 

MH06I5-6, 81,1000 

984 

1N1IIAL 

MH06(6,1) .914 

*82 

INITIAL 

MH06I6, 3) ,939 

986 

INITIAL 

MHO 6 (6,4) ,977 

987 

INITIAL 

MH06(6,  5-7) , 1000 

988 

INITIAL 

MH07I 1, 81,250 

...  989 

INITIAI 

MH07I1, 11 1,231 

990 

INIT IAL 

MH07( l , 13 1 , $45 

991  _ 

INITIAL 

MH07I1 ,14) ,500 

992 

INITIAL 

MM07( 2-5,21,7 

• 

991 

INIT IAL 

MHO  7(2, 8), 375 

994 

INITIAL 

MH07 (2,11), 385 

995 

INIT IAL 

MH07I2, 121.333 

996 

INI T 1 AL 

MHO 7 (2, 13), 818 

997  _ 

INITIAL 

INITIAL 

MHQ7 ( 2-6 , 141 , 1000 
MH07(3-5,6) ,167 

998 

*99 

INITIAL 

MH0  7(3-4,8)  ,500  ' 

1000 

(continued) 
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INITIAL 

MH07l3-4f9),63  N 

1001 

INITIAL 

MH07I3-4, 11) .462 

1002 

INITIAL 

MUQ70.12)  ,66  7 

_ _ 1003 

INIT IAL 

MHO 713.13) .818 

1004 

INITIAL 

MHO 7 (4- 5. 10), 273 

1005 

INITIAL 

MM0714-6, 12)  , 1000 

1006 

INITIAL 

MH0714-5, 131.909 

1007 

INITIAL 

MHO  7(5.1) ,13 

1008 

INI  TlAl 

MHO  7(5, 31 ,40 

1009 

INITIAL 

MH07I 5,4) ,37 

1010 

INIT IAL 

MH07 15,5) ,125 

1011 

INIT IAL 

MH07<  5,81 ,625 

1012 

INIT IAL 

MH07 (5,9) ,188 

1013 

INITIAL 

MHO  7 (5, 11), 846 

1014 

INITIAL 

MHQ716, l) ,20 

_ 1015  . 

INITIAL 

MH0716.2) ,14 

1016 

INITIAL 

MHO 7 ( 6 , 3) ,120 

1017 

INITIAL 

MH07 (6,4)  ,74 

1018 

INIT IAL 

MHO 7 (6,5-6) , 500 

1019 

INITIAL 

MHO  7(6,8) ,750 

1020 

INITIAL 

MHO  7(6,9) ,688 

1021 

INITIAL 

MH07I6.10) .909 

1022 

INITIAL 

MH07C6, 11-13) ,1000 

1023 

INITIAL 

MH08 11,1) ,793 

1024 

initial 

MH08I 1-4,2) ,857 

1025 

INIT IAL 

MH08 ( 1,3), 549 

1026 

INITIAL 

MH081 1,4) ,629 

1027 

INITIAL 

MH08I 1, 5) ,*92 

1028 

INIT IAL 

MH08< 1,6) ,547 

1029 

INITIAL 

MH08 I 1, 7) ,586 

1030 

INIT IAL 

MH08( 1,8) ,593 

1031 

INITIAL 

MH08U.9-10I  ,200 

1032 

INITIAL 

MH08(2-3,1)  ,862 

1033 

INITIAL 

MH08I2, 3) ,637 

1034 

INIT IAL 

MH08I2.4) ,743 

1035 

INIT IAL 

MHO 8 I 2,5) ,651 

1036 

INIT IAL 

MH08I 2.6) ,693 

1037 

INIT IAL 

MH08I2, 7) ,776 

1038 

INITIAL 

MH08I2, 8) ,765 

1039 

INIT IAL 

MHO  812,9-10), 800 

1040 

INIT IAL 

MH08I3.3) ,725 

1041 

INITIAL 

MH08I3.4) ,757 

1042 

INITIAL 

MH08I3.5) ,762 

1043 

INITIAL 

MH08I3.6) ,747 

> Initialize*  the  ceilinq  and  visibility  matrixes  for 

1044 

INITIAL 

MH08I3, 7)  ,810 

various  wind  directions  and  velocities. 

1045 

INIT IAL 

MH08I3.8)  ,852 

1046 

INITIAL 

M«08( 3-5,9) ,800 

1047 

initial 

MH08I 3-6, 10) , 1000 

1048 

INITIAL 

MH08I4, 1) ,897 

1049 

INITIAL 

MH08I4.3) ,775 

1050 

INIT  IAL 

MH08 (4 , 4 1 ,814 

1051 

INITIAL 

MH08(4,5) ,794 

1052 

INIT IAL 

MH08 ( 4,6), 800 

1053 

initial 

MH08(4, 7) ,879 

1054 

INIT IAL 

MH08(4,8) ,963 

1055 

INITIAL 

MH08I5-6, 1) ,931 

1056 

INIT IAL 

MH08I5-6.2) . 1000 

1057 

INITIAL 

MHOS  1 5,31 ,804 

1058 

INIT IAL 

MH08I5.4) ,857 

1059 

INITIAL 

MH08 1 5, 5), 673 

1060 

INIT IAL 

MH08 1 5,6) ,893 

1061 

INITIAL 

MH08 1 5,7)  ,914 

1062 

INIT IAL 

MH08(5,8) ,975 

1063 

INIT IAL 

MHOS  16,3) ,902 

1064 

INIT IAL 

MHOS (6,4) ,943 

1065 

INITIAL 

MH08I6.5) ,1000 

1066 

INIT IAL 

MH08 I 6,6) ,960 

1067 

INIT IAL 

MH08I6, 7) ,966 

1068 

INITIAL 

MH08I6, 8-9) ,1000 

1069 

INITIAL 

MH09I1-4.2I, 7 

1070 

INITIAL 

MH09I 1-5,5) ,56 

1071 

INITIAL 

MH09I 1-5,9) ,91 

1072 

INITIAL 

MH09I 1, 111,182 

1073 

initial 

MH09I1, 131,357 

1074 

INITIAL 

MH09I 1,14) ,714 

1075 

INITIAL 

MH09I2-5, 31,57 

1076 

INITIAL 

MH09I 2-3, 8) , 59 

1077 

INITIAL 

MH09(2, 11 1,273 

1078 

INITIAL 

MH09(2, 12) ,154 

1079 

INIT IAL 

MH09I2, 131,643 

1080 

INITIAL 

MH09I2-5.14) ,857 

1081 

INITIAL 

MH09C  3-5,11,7 

1082 

INIT IAL 

MH09 (3,10) ,83 

1083 

INIT IAL 

MH09I3,  111,409 

1084 

INITIAL 

MH09I 3,12), 385 

1085 

INIT  IAL 

MH09I 3, 13) , 714  ' 

1086 

(continued) 
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INITIAL 

MH09I9, 4J  , 59 

1087 

INITIAL 

MH09 (9,6) . 83 

1088 

INI! IAL 

MH09I9, 71 , 167 

1089 

INITIAL 

MH09I9,81  #176 

1090 

INITIAL 

MH09I9, 10) ,167 

1091 

INITIAL 

MH09 14,11), 500 

1092 

INITIAL 

MHOS  (9  , 12)  ,536 

1093 

IN  I T IAL 

HHO  *(9-6,  13)  ,929 

1099 

INITIAL 

HH09I 5, 2)  ,29 

1095 

INIT IAL 

MH09(5,9)  ,ol 

1096 

INI!  IAL 

MH05(5,6-7)  ,2  50 

1097 

INIT IAL 

MH09 (5,8) ,299 

1098 

INITIAL 

MH09I5, 10) ,91 7 

1099 

INI T IAL 

MM09I5, U ) ,595 

1100 

INIT IAL 

MH09I5,12) ,769 

1101 

INITIAL 

MH09 ( 6 , 1) ,21 

1102 

INITIAL 

MH09 (6,2) ,36 

1103 

INIT IAL 

MH09I6, 3) ,200 

1109 

INIT IAL 

MH09(6, 9) ,270 

1105 

INIT IAL 

MH09I6.5) ,222 

1106 

INIT IAL 

MH09I6.6) ,583 

1107 

INITIAL 

HH09I6, 7) ,333 

1106 

INIT IAL 

HH09I6, 8) ,697 

1109 

INIT IAL 

MH09I6.9) ,955 

1110 

INITIAL 

MH09I6, 10) ,750 

1111 

INITIAL 

MHG9 (6, 11), 773 

1112 

INITIAL 

HHO 9 16,121,896 

1113 

INIT  IAL 

HH09 ( 6 , 19) , 1000 

1119 

INIT IAL 

HH10I 1, l) ,762 

1115 

INIT IAL 

HH10I 1-2,2) ,800 

1116 

INIT IAL 

HH10U.3)  ,575 

1117 

INITIAL 

MHIOI 1,9) ,769 

1118 

INIT IAL 

MH10I 1 , 5) ,699 

1119 

INITIAL 

HH10I 1,6) ,899 

1120 

INITIAL 

HH10I 1, 7) ,576 

1121 

INIT IAL 

MHIOI 1,8) ,695 

1122 

INIT IAL 

MHIOI 1,9) ,200 

1123 

INIT IAL 

MH 10(1, 10), 333 

1129 

INIT IAL 

MHIOI 2, 1) ,857 

1125 

INITIAL 

MHl 0 (2,2)  ,613 

> Initializes  the  ceiling 

and 

visibility  matrixes  for 

1126 

INITIAL 

MH10I2,9) ,831 

various  wind  directions 

and 

velocities. 

1127 

INITIAL 

MH1012, 51 ,763 

1128 

INIT IAL 

MHl 0 (2,6) ,877 

1129 

INITIAL 

MH 10(2,7) ,833 

1130 

INITIAL 

MH10I2, 8) ,829 

1131 

INITIAL 

MH10 ( 2,9 ) ,800 

1132 

INIT IAL 

MH10(2, 10) ,667 

1133 

INITIAL 

MHIOI 3-5, 1) ,905 

1139 

INIT IAL 

MHIOI 3-5, 2) ,933 

1135 

INIT  IAL 

MHl 0 (3,3) ,689 

1136 

INITIAL 

. MH10(3,9) ,872 

1137 

INITIAL 

MH10I3, 5)  ,780 

1138 

INIT IAL 

MHl 0 (3,6) ,902 

1139 

INITIAL 

MH10I3, 7) ,879 

1190 

INIT IAL 

MH10(3,8) ,878 

1191 

INIT IAL 

MHIOI 3-6,9- 10) , 1000 

1192 

INITIAL 

MHIOI 9,3) ,755 

1193 

INITIAL 

MHl 0(9 , 9 ) , 905 

1199 

INITIAL 

MHl 0(9,5) ,831 

1195 

INIT IAL 

MHlO (9,6) ,918 

1196 

INITIAL 

MHIOI 9,7) ,929 

1197 

INITIAL 

MH10I9.8) ,951 

1198 

INITIAL 

MHIOI 5, 3), 783 

1199 

INITIAL 

MH 10(5,9) ,939 

1150 

INITIAL 

MH10I5, 5) ,898 

list 

INITIAL 

MHl 0 15,6) ,959 

1152 

INITIAL 

MHIOI 5, 7) ,955 

1153 

INITIAL 

MHIOI 5,8) ,988 

1159 

INITIAL 

MH1016, 1) ,952 

1155 

INITIAL 

MHl 0(6,2) ,1000 

1156 

INITIAL 

MHlO 1 6, 3) ,906 

1157 

INITIAL 

MHIOI 6,9) ,966 

1158 

INITIAL 

MH 10(6,5) ,999 

1159 

INIT IAL 

MH10(6,6) ,989 

1160 

INIT IAL 

MH10(6,7) ,985 

1161 

INITIAL 

MHl 0(6,8) ,1000 

1162 

INITIAL 

MHl 112-3,3) ,30 

1163 

INITIAL 

MHl 1(3-5, 9), 115 

1169 

INITIAL 

MHl 1 ( 9-5, 8) , 77 

1165 

INITIAL 

MHl 1 ( 2-9, 9) , 1 11 

1166 

INIT  IAL 

MHl 1 (2-3, 13) , 733 

1167 

INITIAL 

MHl 1(9-6, 13) , 1000 

1168 

INITIAL 

MHl 1 ( 1,2) ,3 

1169 

INITIAL 

MHl 1 1 1 , 7 ) , 77 

1170 

I N I T I AL 

MHl 1(1, 10), 159 

1171 

INITIAL 

MH11(1,11),105  ' 

1172 

(continued) 
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1 NIT I At 

MHllf 1, 

121,83  's 

1173 

INITIAL 

mum, 

131,667 

111* 

INIT 

At 

MHIK2, 

21,10 

1175 

IN1T 

AL 

NHllf  2, 

41,77 

1176 

INIT 

Al 

HH1II2* 

71 ,154 

1177 

INIT 

AL 

NMi 112* 

101,308 

1178 

INIT 

AL 

MH1K2, 

111,263 

1179 

I MIT 

AL 

NM11I2, 

121,250 

1180 

INIT 

Al 

NMI 1(3, 

21,17 

1181 

INIT 

al 

MHllI 3, 

1) .231 

1182 

INIT 

Al 

MM  l H 3 » 

101,38  5 

1183 

INIT 

At 

MHl  1(3, 

111,526 

1184 

INIT 

Al 

MH1  1(3, 

121,417 

1185 

IMil 

AL 

MHllf4» 

21,24 

1186 

INIT 

Al 

NMI 1(4, 

3)  ,61 

1187 

INIT 

AL 

MHl  114, 

6)  ,63 

1188 

INIT 

Al 

NMI 114, 

71,308 

1189 

INIT 

AL 

MHl 1(4, 

101,538 

1190 

INIT 

AL 

NH1K4, 

111,632 

1191 

ItUT 

AL 

NMUI4, 

121,500 

1192 

INIT 

AL 

NH1 l( 5, 

11,19 

1193 

INIT 

AL 

MHl 1(5, 

21,31 

1194 

INIT 

al 

NMI 115, 

31,182 

1195 

INIT 

AL 

MM  1 1 ( 5 , 

6)  ,125 

1196 

INIT 

Al 

MH  11(5, 

71.385 

1197 

INIT 

AL 

MMU<5, 

91 ,444 

1198 

INIT 

al 

MHl 1(5, 

101,769 

1199 

INIT 

AL 

MHl 115, 

111,789 

1200 

INI  T 

Al 

MHl  1(5, 

121,750 

1201 

INIT 

Al 

MHl 1(6, 

11,39 

1202 

INIT 

al 

NMI 1(6, 

21  ,49 

1203 

INIT 

Al 

MH11I6, 

31 ,303 

1204 

INIT 

AL 

MHl 1(6, 

41 ,221 

1205 

INIT 

AL 

MHl 1(6, 

51  ,71 

1206 

INIT 

AL 

MM11I6, 

61,500 

1207 

INIT 

AL 

MH 11(6, 

71 ,462 

1208 

INIT 

AL 

MHl 1(6, 

81 ,692 

1209 

INIT 

al 

NM11I6, 

91 ,667 

1210 

INIT 

AL 

MM1 116, 

101,846 

1211 

INIT 

al 

MHl 1(6, 

111,947 

1212 

INIT 

AL 

MMl 1(6, 

121,833 

1213 

INIT 

AL 

MHl 2(3- 

4,11,854 

1214 

INIT 

AL 

MH12I3- 

4,2) ,882 

„ Initializes  the  ceiling  and  visibility  matrixes  for 

1215 

INIT 

Al 

MH12I2- 

3,4) ,916 

various  wind  directions  and  velocities. 

1216 

INIT 

AL 

MH1 2 |4- 

5,6) ,959 

1217 

INIT 

Al 

MM1245- 

6,7-101,1000 

1218 

INIT 

AL 

MH12( l- 

4,91,1000 

1219 

INIT 

AL 

NM12I 1- 

3,10) ,333 

1220 

INIT 

Al 

MH12I1 

1 1 , 756 

1221 

INIT 

Al 

MHl 2(1 

21,676 

1222 

INIT 

Al 

MH12<  1 

31,650 

1223 

INIT 

Al 

MM12I  1 

41,885 

1224 

INIT 

AL 

MHl 2 ( 1 

5) ,394 

1225 

INIT 

AL 

MH12(  1 

61,891 

/ 

1226 

INIT 

AL 

NM 1211 

71,531 

1227 

INIT 

Al 

MH12I  1 

81,826 

1228 

INIT 

AL 

MM12I2 

11,829 

1229 

INIT 

Al 

MHl 2(2 

21,824 

1230 

INIT 

AL 

MH  12(2 

31,744 

1231 

INIT 

Al 

MH12(2 

5)  ,606 

1232 

INIT 

Al 

MHl 2 ( 2 

61,925 

1233 

INIT 

AL 

NH12I2 

71,796 

1234 

INIT 

Al 

MH12 ( 2 

8) ,926 

1235 

INIT 

AL 

MHl 2(2 

91,167 

1236 

INIT 

Al 

MH12I3 

31,786 

1237 

INIT 

AL 

MHl 2(3 

5) ,667 

1238 

INIT 

Al 

MHl 2 ( 3 

61,944 

1239 

INIT 

Al 

MH12I3 

71,837 

1240 

INIT 

Al 

MHl 2 ( 3 

81,942 

1241 

INIT 

Al 

MHl 2 (4 

31,829 

1242 

INIT 

AL 

MHl 2 ( 4 

41,939 

1243 

INIT 

AL 

MHl 2 ( 4 

51,758 

1244 

INIT 

Al 

MH12I4 

7) ,918 

1245 

INIT 

Al 

MH  12(4 

81,975 

1246 

INIT 

Al 

MH12I4 

101,667 

1247 

INIT 

AL 

MH 12(5 

11,878 

1248 

INIT 

Al 

MHl 2 ( 5 

21,941 

1249 

INIT 

Al 

MMl 2 1 5 

31,880 

1250 

INIT 

AL 

MH12IS 

41,943 

1251 

INIT 

AL 

NM12I5 

51,768 

1252 

INIT 

Al 

MHl  2 ( 6 

11.976 

1253 

INIT 

Al 

MHl 2(6 

2) ,971 

1254 

INIT 

Al 

MHl 2(6 

31 ,949 

1255 

INIT 

Al 

MHl 2(6 

4 1 , 966 

1256 

INIT 

Al 

MHl 2 ( 6 

51,909 

1257 

INIT 

AL 

NMI 2(6 

61,993  y 

1258 

< com  i nued ) 
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INITIAL 

MHl 34  2“ 3, 2)  ,2  -V 

MH1312-4.3) ,57 

MHU12-3.41zi9 

1 259 

INITIAL 

INITIAL 

1260 

1261 

INITIAL 

MHl 34  2-4. 91,133 

1262 

INITIAL 

MHl 342— 3.81,133 

1263 

INITIAL 

MH13(  2-3,9)  ,250 

1264 

INITIAL 

NH1344-5.91.333 

1265 

IN1T IAL 

MH13(3-4, 10) ,^86 

1266 

INITIAL 

NH13I2-3.13) .000 

1267 

INITIAL 

MH13 12-3, 13) ,900 

1268 

INITIAL 

MH13I2-3, 14) , 750 

1269 

INITIAL 

NHI344-5,14) ,833 

1270 

INITIAL 

HH134 1,5) ,67 

1271 

INITIAL 

MH 13(1,  111,438 

1272 

INIT  IAL 

MH1 341,121,188 

1273 

INITIAL 

MH1341, 131,400 

1274 

INITIAL 

MH 13(1,14), 58  3 

1275 

INITIAL 

MH1342, 1) ,7 

1276 

INITIAL 

MH 13(2, 10), 143 

1277 

INIT IAL 

MH1 342,111,688 

1278 

INIT  IAL 

MHl 34  2,121,56  3 

1279 

INITIAL 

MH134  3,  1) , 14 

1280 

INITIAL 

MH1343, 11 1 , 750 

1281 

INITIAL 

MH134  3, 12) ,688 

1262 

INIT IAL 

MH1344, 1) ,27 

1283 

INITIAL 

MHl 3(4,2)  ,5 

1284 

INITIAL 

MHl 3(4,41 , 59 

1285 

INITIAL 

MHl 3(4,8) ,2 67 

1286 

INIT IAL 

MH13I4, 11 ) ,813 

1287 

initial 

MH 13(4, 12), 813 

1266 

INITIAL 

MH13(5, 1) ,34 

1289 

INIT  IAL 

MHl 3(5,21,13 

1290 

INITIAL 

MHl 3(5,3)  ,143 

1291 

INITIAL 

MHl 34  5,4)  ,118 

1292 

INIT IAL 

MHl 3 4 5,  5) ,333 

1293 

INITIAL 

MHl 3(5,6) ,222 

1294 

INITIAL 

MH 13(5, 7) ,83 

1295 

INITIAL 

MH13(5,8) ,400 

1296 

INITIAL 

MHl 3(5, 10) ,429 

Initializes  the  celling  and  visibility  matrixes  for 

1297 

INITIAL 

MH13(5, 11-12) ,875 

various  wind  directions  and  velocities. 

1298 

INITIAL 

MHl 3(6, 1) ,55 

1299 

initial 

MHl 3(6,2) ,37 

13  00 

INITIAL 

MHl 34  6,  3) ,314 

1301 

INITIAL 

MH1346.4) ,324 

1302 

INITIAL 

MHl  34  6, 5) ,667 

1303 

INIT IAL 

MM1 3(6,6) ,778 

1304 

INIT IAL 

MHl 3(6,7), 333 

1305 

INITIAL 

MH13(6,8) ,800 

1306 

INITIAL 

MHl 3(6,9) ,58 2 

1307 

INITIAL 

MH 13(6, 10), 714 

1308 

INIT IAL 

MH13I6, 11-12) ,938 

1309 

INITIAL 

MHl 3 4 6,  13-14) ,1000 

1310 

INITIAL 

MHl 4 ( 2-3 , 1 ) ,788 

1311 

INITIAL 

MHl4(5-6,2) ,931 

1312 

INITIAL 

MH1444-5.5) ,938 

1313 

INITIAL 

MHl 4 (5-6, 8-10), 1000 

1314 

INITIAL 

MHl 4 ( 1-4,9-10) , 1000 

1315 

INIT IAL 

MH144 1, 11 ,758 

1316 

INIT IAL 

MH 1 4 ( 1,21,7^4 

1317 

INIT IAL 

MHl 4 (1,3) ,675 

1318 

INIT IAL 

MH144 1,4) ,896 

1319 

1 N 1 T 1 AL 

MH144 1,5) ,813 

1320 

INITIAL 

MH 1 4 ( 1,6) ,930 

1321 

INITIAL 

MH144 1, 7) ,266 

13  22 

INIT IAL 

MH144 1,8) ,902 

1323 

INIT  IAL 

MHl 4 (2,21 • 793 

1324 

INITIAL 

MH1442, 3) ,727 

1325 

INITIAL 

MH 14(2,4) ,922 

1326 

INIT IAL 

MHl 4( 2,5) ,875 

1327 

INIT IAL 

MHl 4 (2,6), 96 1 

1328 

INIT IAL 

MH14<2. 7) ,571 

1329 

INITIAL 

MHl 4 4 2,8) ,959 

1330 

INITIAL 

HH14 (3,2)  ,628 

1331 

initial 

MH1443, 3) ,805 

1332 

INITIAL 

MHl 4 ( 3,4) ,942 

1333 

INIT  IAL 

MH) 4(3,5) ,906 

1334 

INI! IAL 

MHl 4 (3,6) ,969 

1335 

INIT IAL 

MHl 4(3,7) ,619 

1336 

INITIAL 

MH14(3,8) ,975 

1337 

INITIAL 

MH 14(4, 1) ,818 

1338 

INITIAL 

MHl 4 (4,2) .697 

1339 

INITIAL 

MH 14(4, 3) ,644 

1340 

INIT IAL 

MH14(4,4) ,971 

1341 

INITIAL 

MHl 4 (4,6) ,987 

1342 

INITIAL 

MHl  414, 71,762 

1343 

initial 

VH 14(4, 6) , 984  J 

1344 

(continued) 
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INIT  IAL 

hh!4(5,  II  ,848  -> 

1345 

INITIAL 

hh 16(5,3)  .883 

1346 

initial 

HHl4(  5,  <•)  ,979 

1347 

initial 

HH14(5,6) .991 

1348 

I NIT  IAI 

HHl4(5, 71 ,857 

1349 

INI  T I At 

HH  14 1 6 , 1 ) ,909 

1350 

INITIAL 

HH 14(6, 3 ) ,961 

1351 

1NIT  1 AL 

HH14I6.4) ,996 

1352 

1 N I T I AL 

HH14(6, 51 ,969 

1353 

INIT  IAI 

HH14I6.6) ,996 

1354 

INI  T IAI 

HH 14(6,7) ,905 

1355 

INITIAL 

NH15I4-5. Jl .231 

1356 

INITIAL 

**15(2-4,4) ,91 

1357 

INI  U AL 

NH15I 1-2,81 , 71 

1358 

1 N I T I AL 

HH15I6.9-  14) , 1000 

1359 

INIT IAL 

NH15I2-4, 101 , 167 

1360 

INIT IAL 

MH15I5, 11-141 ,1000 

1361 

INITIAL 

MH15I 1, 11-121 .200 

1362 

INITIAL 

WM15I2, 11-121 ,600 

1363 

I N 1 T I AL 

NH15I 3,  11-121 ,800 

1364 

INITIAL 

NH1514, 12-191 ,1000 

1365 

INIT IAL 

HM15I 1-3, 131 . 1000 

1366 

initial 

**15(2-3, 191 , 750 

1367 

INI T IAL 

HH 1511 , 191,250 

1368 

INIT IAL 

HH15I2,2) ,2 

1369 

INIT IAI 

HHl 5(2,91 ,167 

1370 

INIT  IAL 

HHl 5(3,21  .5 

1371 

INIT  IAL 

HH15( 3,81  ,219 

1372 

INIT IAL 

HH 15(3,9) ,333 

1373 

INITIAL 

HH 15(9, 2 1 ,12 

1374 

INITIAL 

HHl 5(9,7) ,250 

1375 

INITIAL 

HH1 5(9, 8) ,286 

1376 

INIT IAL 

HHl  5 (4,91 ,500 

1377 

INIT IAL 

*H15(4, 11 1 ,900 

1378 

INIT  IAL 

HH 1 5(5,2) ,18 

1379 

INITIAL 

HH15(5,4J ,182 

1380 

INITIAL 

HHl 5(5,5) ,125 

1381 

initial 

HH15(5, 7) ,500 

1382 

INIT IAL 

HH15(5, 8) ,643 

1383 

initial 

MHl 5(5,9) ,667 

1384 

INITIAL 

HH15(5, 10)  ,333 

1385 

INIT IAL 

HH 15(6,  11,18 

Initializes  the  ceiling  and 

visibility  matrixes  for 

1386 

INITIAL 

HHI5I6,2) ,29 

various  wind  directions  and 

velocities. 

1387 

INIT IAL 

HH 15(6, 31.308 

1388 

INIT IAL 

HHl 5(6,4) ,500 

1389 

initial 

HH15(6,5) ,250 

1390 

INITIAL 

MH15(6, 7)  ,750 

1391 

INITIAL 

HHl 5(6,81 ,929 

1392 

INITIAL 

HHl 6(  1-2,  1)  ,879 

1393 

INITIAL 

HHl 6 ( 1-2) ,21,958 

1394 

initial 

HH16( 5-6, 1-21 ,1000 

1395 

INITIAL 

HH16(3-4,21 ,1000 

1396 

INITIAL 

HH16(2-5,4) ,996 

1397 

INIT  IAL 

HHl 6 ( 6,4- 5 1 , 1000 

1398 

INITIAL 

HH16( 3-5 , 5) ,1000 

1399 

INITIAL 

HH16(2-3«6) ,981 

1400 

INITIAL 

HHl6(4-6,6) ,990 

1401 

INITIAL 

HHl 6 ( 1-3,7)  ,8  75 

_ 1402 

INITIAL 

HH16(4-6, 7-10), 1000 

1403 

INITIAL 

HH1614, 10), 500 

1404 

INITIAL 

HH16( 1-3,9) ,1000 

1405 

INIT  IAL 

HH 1 6 ( 1,3) ,720 

1406 

INIT IAL 

HH161 1,4) ,964 

• 

1407 

INITIAL 

HM16( 1,5) ,773 

1408 

INITIAL 

HH16I 1,6) ,942 

1409 

INITIAL 

HHl 6 ( 1,8) ,667 

1410 

INIT IAL 

HH16(2,3I .853 

1411 

INITIAL 

HH 16(2,5) ,909 

1412 

INITIAL 

HH16 (2,8) ,917 

1413 

INITIAL 

HH16( 3,  1)  ,909 

1414 

INITIAL 

HH16( 3,3) ,893 

1415 

INIT IAL 

HH16I3.8) ,1000 

1416 

INITIAL 

HH16(4, 1) ,970 

1417 

INITIAL 

HH 16(4, 3) ,907 

1418 

initial 

HH16 ( 5, 31,933 

1419 

.1*1  UAL 

HHi6!6,3l,973 

- 1 *20 

INITIAL 

HM1 7 ( 1-3,  1)  ,9 

1421 

INITIAL 

HH17I3-5.2)  ,6 

i*2_2 

INITIAL 

HHl  7(  4-6,  5)  ,667 

1423 

INITIAL 

HH17(  5-6,71  ,250 

- 1*24  _ _ 

INITIAL 

HH17( 1-5,91,333 

1425 

JJUT1AL 

HHl7d-3, 141,333 

4*24 

INITIAL 

HHl 7(4-6, U-14) ,1000 

1427 

INITIAL 

HHl II 1-3, 12-14) ,1000 

1428 

INITIAL 

HHl 7(1,5), 167 

1429 

INITIAL 

HHl 7(2,5) ,333 

1430 

(continued) 
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I N I T Ml 

NHl  71  3.51  ,500 

1431 

i Nl  T ML 

HHJ  714,1)  ,18 

1432 

INITIAL 

NHl 7(4,41,71 

1433 

INIT I AL 

MhI 7(5,11 ,*7 

1434 

INIT  1 Al 

NM 17(5,4) ,143 

1435 

INI  I IAI 

NHl 7(6. 1 I , 106 

1436 

INIT 1 AL 

NHl 7(6,21 ,35 

1437 

INIT | AL 

Nm 17(6, 3), 143 

1438 

INIT  ! At 

NHl 7(6,4) ,214 

1439 

INI T 1 Al 

NHl  7(6,6)  , 500 

1440 

INIT  Ml 

N«1 7(6,81,500 

1441 

INIT  IAL 

NHl 7(6,9), 1000 

1442 

I N!  1 I Al 

NH l 8(6, 1 - 10)  , lOOO 

1443 

INITIAL 

NH18 ( 6, 21  ,984 

1444 

INI T I Al 

Nh16( 1-5,2) ,1000 

1445 

INI T IAL 

NHl 812-3, 41 ,481 

1446 

INITIAL 

NHl fa ( 4- 5,4) ,951 

1447 

INI T I Al 

NHl 8 (2- 3, 5) ,436 

144e 

INIT  ML 

Nh18( 4-5, 51,569 

1449 

INITIAL 

Nh1(j  ( 2-  3 , 6)  ,464 

1450 

INITIAL 

NHl 8(4-5,61 , 1000 

1451 

INITIAL 

Nh!6( 2-5, 7) ,400 

1452 

INI T IAL 

nhI 6( 3-5, 8-101 , 1000 

1453 

INI  T IAI 

NHl8(l-?,9-lC), 1000 

1454 

INI T IAI 

NHl 8 ( 1, 31 ,817 

1455 

INIT  Ml 

NhI 8 ( 1,4) ,935 

1456 

INITIAL 

NH16( 1,5) ,781 

1457 

INITIAL 

NhI 8 ( 1,6) ,893 

1458 

INI T IAI 

Hh 1 8 ( 1, 7) ,800 

1459 

INIT  Ml 

Nh l fe ( 1,61,643 

1460 

INIT  Ml 

Nh  1 f*  ( 2 , H ,750 

146  1 

INIT  Ml 

Nh 1 h ( 2, 3) ,546 

1462 

INITIAL 

NHl 6(2,8)  ,525 

1463 

INIT  Ml 

Nm 1 b ( 3, 1) « o5  7 

1464 

INIT  ML 

NhI 8(3,3) ,457 

146  5 

INITIAL 

NH18I4, 1) ,693 

1466 

INIT  ML 

Nh 1 8 ( 4, 3) ,568 

1467 

INI  T Ml 

NHl 8 (5, 1) ,524 

■ Initializes  the  celling  and  visibility  matrixes  for 

1468 

INIT  Ml 

NhI 8(5, 3) ,576 

various  wind  directions  and  velocities. 

1469 

INIT |Al 

NhI 4 ( 4- 5,2) ,11 

1470 

I NI  T Ml 

NM15( 1-2, 3) ,56 

1471 

INI  T IAI 

NH15I 3-5, 3) , l 11 

1472 

INIT  Ml 

NM1514-5, 71,333 

1473 

INITIAL 

NH15I5-6, 8-14), 1000 

1474 

INIT  IAI 

Nm19( 1-4, 10) , 1000 

1475 

INIT  Ml 

NHl 9 ( 1-4,  It-  14) , 1000 

1476 

INIT  Ml 

NM15I2, 11 ) ,400 

1477 

INIT  Ml 

Nm15( 3, 2)  ,6 

1478 

INI  T Ml 

Nh 1 4 ( 3 , 1 1 1 ,600 

1479 

INIT  Ml 

Nh 15(4,4) ,385 

1460 

INIT  Ml 

Hh14(4, 8) ,667 

1481 

INITIAL 

NH 19 (4,11), 800 

1482 

INITIAL 

«H19(S,4f  ,652 

1463 

INIT  Ml 

Nh 19(6, 1) ,1000 

1484 

INITIAL 

NhI 9 (6,21 ,28 

1485 

INITIAL 

NhI 9 (6,3)  ,276 

1486 

INITIAL 

Nh 14 (6,4) ,1000 

1487 

INIT  1 Al 

NH1916.5) ,250 

1488 

INIT  ML 

N h 1 9 1 6 , 7 ) ,667 

1489 

INIT IAL 

NH20I6, l- 10) , 1000 

1490 

INITIAL 

NH20(5-6,4) ,995 

1491 

INITIAL 

NH20(3-5,2) ,1000 

1492 

INI  7 IAL 

NH20(5, 5-101, 1000 

1493 

INIT  Ml 

HH20I2-3.61 ,981 

1494 

INITIAL 

MH20( 1-4,7-101,1000 

1495 

INITIAL 

NH20( 1,8) ,965 

1496 

INITIAL 

HH20! 1, 1) ,800 

1497 

INITIAL 

NM20!  1,21  ,828 

1498 

INITIAL 

NH20I 1,3) ,987 

1499 

INITIAL 

NH20( 1,4) ,947 

1500 

INIT  ML 

MH20( 1,5) ,825 

1501 

INIT  Ml 

NH20( 1,6) ,957 

1502 

INIT  ML 

Nh20 I 2,1) ,891 

1503 

INITIAL 

NH20( 2,2) ,862 

1504 

INITIAL 

NH20I2, 3) ,948 

1505 

INIT  Ml 

NH20I2.4) ,979 

1506 

INI?  Ml 

NH20I 2, 5) ,918 

1507 

INITIAL 

NH20I3, 1 ) ,927 

1508 

INITIAL 

MH20I3. 3) ,960 

1509 

INIT  ML 

NH20 (3,4) ,584 

1510 

INIT  ML 

Nh20( 3,5) ,959 

1511 

INITIAL 

NH20(4, 11,945 

1512 

INIT  ML 

NH20 1 4,3) ,979 

1513 

INIT  Ml 

NH20(4,4) ,989 

1514 

INITIAL 

NH2014, 51 ,990 

1515 

INITIAL 

NH20(4,6) ,994  S 

1516 

(continued) 
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INITIAL 

MM20(  5, l » ,964 

1517 

INI T 1 AL 

MH20(  5,  3)  ,S 188 

1518 

INI! 1 AL 

MM2 1 1 9—  5 » 8 1 ,66  7 

1519 

INI T I AL 

MM21 (9-5,  10-  I l ) ,*>00 

1520 

I n i r i AI 

MM2l  I 1-6,  12-14)  ,1000 

1521 

INIT IAI 

MH2K  2,11,2 

1522 

1 Ml  T I AL 

MH2 1 ( 2, 1 1 ) , 16 7 

1523 

1MUAI 

MM2  113,1),* 

1 529 

INIT  ! AL 

MH2 l 1 3, H) , 333 

1525 

INI T 1 AL 

MM21I  3,  111,  33  3 

1526 

INI  T 1 Al 

MM2  114,11,7 

1527 

INI  T 1 Al 

MH2  11 5,  11,11 

1528 

INI  T IAI 

MH2 1 1 5, 31 ,29 

1529 

INI T I AL 

MM2  1(5,4),  727 

1530 

INIT  I AL 

MM2 1(5,9)  ,200 

1531 

INITIAL 

MM21 (6, 1 I ,20 

1532 

IN/  UAL 

Mm2  1/6,21,11 

153  3 

INIT I AL 

MM2 l (6,31,8b 

1539 

INI  T I Al 

MH2 1(6,41, 909 

1535 

INITIAL 

MH2  1 (6,5)  ,100 

1536 

INIT IAI 

MH2 1(6,61,600 

1537 

INITIAL 

Mm2  1 (6,71  ,500 

1 5 3ft 

INI  T I AL 

Mm2  1(6,81 , 1000 

1539 

INI T I AL 

MM2  1(6,91  ,600 

1590 

INI  1 IAI 

MM2  1(6,101, 1000 

1591 

INIT /At 

MM21/6, 11 1,667 

159  2 

INI  T 1 Al 

MM2  2 ( 1-5, 1 1 ,9  60 

1593 

INIT  1 Al 

MH22(6, 1-21, 1000 

1599 

\ 

INIT  I At 

MM2  2(2-5,21 ,1000 

1595 

I NIT  IAI 

MM2  2(6, 4-5) , 1000 

1596 

INITIAL 

MM2  2(9—5, 41 , 1000 

1597 

INIT  IAI 

MM2 2(9-6, 6- 101, 1000 

1598 

INI T I AL 

MM2  2 ( 1-3,9-101 , 1000 

1599 

INIT I AL 

MM2 2 < 1, 21 ,889 

1550 

IN/ 11AL 

MM2  2 ( 1 ,3/  ,891 

1551 

INIT I AL 

MH22( 1,41 ,940 

1552 

INITIAL 

MM2 2 ( 1 ,51  ,b66 

1553 

INIT IAI 

MM22I 1,61 ,959 

1559 

INIT IAI 

MM2 2 ( 1,71 ,955 

1555 

INI  T IAI. 

MM2 2 ( 1 , PI  ,971 

1556 

INIT  IAI 

MM22(2, 31 ,950 

1557 

INIT  I AL 

MH22(2, 41 ,952 

1558 

INIT  IAI 

MH22(2,5I ,975 

1559 

INI T IAI 

MH22/2, 61 ,994 

L Initialize.; 

the  ceiling  and 

visibility  matrixes  for 

1560 

INIT  IAI 

MM2  2(2, 71  ,985 

various  wm<J 

directions  and 

veloc it ics . 

1561 

initial 

MH22( 2, 81 ,989 

1562 

INITIAL 

MM22( 3, 31 ,968 

1563 

INIT  | At 

MM2  2 / 3,41 ,976 

1564 

INIT  1 Al 

MM2  2 ( 3, 51 ,983 

1565 

INI  T 1 Al 

MH22( 3,61 ,1000 

1566 

INIT |Al 

MH2  2 ( 3,71  ,98  5 

1567 

• 

INI  T IAI 

MM2 21 3, 81 , 1000 

1560 

IN/  T IAI 

MM2  2(9, 31  ,982 

1569 

INI  T I Al 

MM2  2(9, 51  ,983 

15  70 

INIT  I AL 

MM22( 5, 31 ,991 

1571 

INI  T | Al 

MM2  2 (5, 5 1,992 

1572 

INIT  IAI 

MM2  216, i) ,995 

1573 

1 N I I I Al 

Mm2  3(2-5, I I ,3 

1574 

INIT  IAI 

MM<  31  1-6,  10-191 , 1000 

1575 

INI  T 1 Al 

MH23I 1-5,111, 333 

1576 

INI  T | Al 

MM2  3(1-3,131,0 

1577 

INI  T IAI 

MM2  3(5, 31 , 71 

1 5 78 

INIT IAI 

MM2  3(5, 51  ,200 

1579 

INIT  IAI 

MM2  3 ( 5 , 9 1 , 3 3 3 

1580 

INITIAL 

MM2  3 (6, 11,5 

1 5 ft  I 

INIT  |Al 

MM2 J(6, 21  , 7 

1582 

INIT  IAI 

MM2  3(6, 31  , 107 

1583 

INIT  IAI 

MM2  3(6, 91 ,1000 

15  84 

INIT  IAI 

MM2  3(6, 51 ,900 

1585 

INIT  IAI 

MM2  3(6,61 ,200 

1586 

INI  T IAI 

MM2  3(6,  71 ,2  50 

1587 

INI  T [ Al 

MM2  3(6,91  ,667 

1588 

INI  T IAI 

MM2  9 1 l-fc, 1-21  ,1000 

1589 

INI  T IAI 

MM2  9 ( 2-6,91  , 1000 

1590 

INITIAL 

MM29(9-6,51 ,994 

1591 

INIT  1 Al 

MM2  4(  2-3,61  ,9  89 

1592 

INIT  IAI 

MM2  4(4-fc,6) , 1000 

1593 

INIT IAI 

MH24( 3-4, 71 ,991 

1594 

INI T IAI 

MH24 ( 5- 6 , 7» , 1000 

1595 

INIT  IAI 

MM2 9 ( 1-6, 0- 10 1 , 1000 

1596 

INI  T IAI 

MM2  9 ( 1- 2,fl>  ,986 

1597 

INIT  IAI 

MM2 9 1 1,  31  ,930 

1598 

INITIAL 

MM2  9 ( 1,91,981 

1599 

INI  I IAI 

MM2 9 ( 1 , 51  ,9  JO 

1600 

INIT  IAI 

MM2  9 ( 1,61,958 

1601 

INI  T IAI 

MM2  9 ( 1,  71 ,965  J 

1602 

(rout 

ngwl) 

A- 

-20 

t 

t 


IN! T ML 

Mm29(  2,  Til  ,965 

1603 

1*411  1 At 

MH29(2,9)  • «* 7 ^ 

1609 

I NIT  IAL 

MH29(2,  11  ,983 

1605 

INIT  JAl 

Mh29( 3, 3) ,979 

1606 

1*411  I At 

HK  9(  3,  5)  ,981 

1607 

1 Ml  T 1 Al 

HM^<»  I A,  31  ,98* 

1608 

(NIT IAL 

Kh*9(  S,  3|  ,987 

1609 

INI T I AL 

MM2*16.  3)  ,991 

1610 

INITIAL 

HH* ^ ( l-tt  l » ,/ 

1611 

INI  T 1 AL 

MM2  5I  5-ft,5) ,2  90 

1612 

INITIAL 

MM25(  I -ft,  ft-  19  ) , I00C 

1613 

: NIT  I Al 

HH*-9I  1-9, 7 ) ,0 

1619 

INI  1 IAL 

MMj  ( i H , 9 ) , 1) 

1615 

INI  I IAL 

Mm25I 1 ,111,6ft/ 

1616 

1 Nil  IAL 

HM29I6,  11,19 

1617 

1 NIT  IAL 

MM* 5(6,  31,118 

1618 

INI T IAL 

MM25I ft » 91 , lc7 

1619 

INI T IAL 

Mm2 t 1 1-ft, 1) ,999 

1620 

INI T |Al 

Mm2  c 1 1-6,2) ,1000 

1621 

INI T 1 Al 

MM 2618-6, 3) ,999 

1622 

INI T IAL 

MH2ftC  3-9,91,907 

1623 

INI  1 1 Al 

MM2t<9-6,9) ,993 

* 

1629 

INITIAL 

MM2fc  16,5-  101 , 1000 

1625 

INITIAL 

MH26I 2-9,6- 10) , 1000 

1626 

INITIAL 

MH26I 2, 7) ,993 

1627 

INITIAL 

MH26I  1-3,8)  ,999 

1628 

INIT IAL 

Mm2  6 ( 1,9-10),  1000 

1629 

I NI T IAL 

MM26I 1, 3) ,939 

1630 

INITIAL 

MM2  61  1,9) ,99  7 

1631 

INITIAL 

MM2 61  1,9)  ,993 

1632 

inn  IAL 

MM261 Ittl ,967 

1633 

INITIAL 

MM2 6 ( 1,7)  ,980 

1639 

INIT  IAL 

MH26I2, 3) ,973 

1635 

INIT IAL 

MM2612.8) ,980 

1636 

INIT IAL 

MM2612.9) ,979 

1637 

INIT IAL 

MH2613, 3) ,97fc 

1638 

INIT IAL 

MH26 ( 3,9) ,989 

Initializes  the  ceilmq  and 

visibility  matrixes  for 

1639 

INITIAL 

MH2619, 3) ,969 

* various  wind  directions  and 

velocities. 

1690 

INITIAL 

MH2619, 91 ,988 

1691 

INIT IAL 

MH26 1 9,9) ,997 

1692 

INITIAL 

MM2  71 3- 9,2). 2 

1693 

INITIAL 

MM2  7 1 3-9 , 3) ,93 

1699 

INITIAL 

MM2  71  9-6. 9),  900 

1695 

INITIAL 

MH27I9-9,  71,286 

1696 

INITIAL 

MM2  7(2-6,8-19), 1000 

1697 

INIT IAL 

MM271 2-9,9) ,0 

1698 

INIT IAL 

MM2  7(  1,  12),  1000 

• 

1699 

INIT IAL 

MH2  7(9,  1)  ,1 

1650 

INITIAL 

MM271  5, 3)  ,130 

1651 

INITIAL 

MH2  716,  ’.)  ,9 

1652 

INITIAL 

MM2  7(6. 2) ,8 

1653 

INITIAL 

MH2  7(6,3)  ,179 

1659 

INITIAL 

MM2  7 (6,9) ,182 

1655 

INITIAL 

MH2716.7I ,897 

1656 

INITIAL 

MH2  8 (9-6 , 1) ,1000 

1657 

INITIAL 

MH2  8 ( 1-6,2) ,1000 

1658 

INITIAL 

MH2  8(2-3, 3) ,989 

1659 

INITIAL 

MM28I5-6, 3) ,995 

1660 

INITIAL 

MM28I 2-9,9) ,999 

1661 

INITIAL 

MM281 5-6,9-10) , 1000 

1662 

INITIAL 

MM2  8(2-9,5-10),  1000 

1663 

INITIAL 

MH2 8 ( 1-3,6)  ,996 

1669 

INITIAL 

MM2  812-3,8) ,997 

1665 

initial 

MH28( 1-2, 10) ,996 

1666 

INITIAL 

MH28(9, 3) ,990 

1667 

INITIAL 

MM28C3, 1) ,996 

1668 

INITlAI 

MH28<2, 1) ,973 

1669 

INITIAL 

MH281 1,1)  j 892 

1670 

INI T IAL 

MH28( 1,3) ,969 

1671 

INITIAL 

MM281 1,9) ,982 

1672 

INITIAL 

MH2  81 1,5)  ,989 

1673 

INITIAL 

MH28(1,7> ,997 

1679 

INITIAL 

MH2  8(1,8) ,995 

.. 1625 

INIT IAL 

MH28 ( 1,9) ,875 

1676 

INITIAL 

MM2919-5, 3) ,91 

1677 

INITIAL 

MM2915-6.9) ,333 

1678 

initial 

MH29(5-6,5), 1000 

1679 

INITIAL 

MH29(5-6,6) ,1000 

1680 

INITIAL 

MM291 1-6*11-19) ,1000 

• 

1601 

INIT  IAL 

MM291 1, 13), 0 

1682 

INITIAL 

MM29(9 , 1 ) ,1 

1683 

INITIAL 

MH29I5,  1) ,1 

1689 

INITIAL 

MM291  5,  2 ) ,2 

1685 

INITIAL 

MH29(6|  1)  ,5 

1686 

INITIAL 

MH29(6,2),7  . 

1687 

INITIAL 

MH29(6,3I ,182  ' 

1688 

(cont inued) 
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INITIAL 

MM29L6,  71  *500 

1609 

INITIAL 

NM 301 1-6, 1-21 ,1000 

1690 

INITIAL 

HHJOIl. 11,626 

1691 

INITIAL 

MM30L 1,21,963 

1692 

INITIAL 

HH30I i-2,6) .968 

lfr9J 

INI  1 IAL 

Mm 30 < 2-3,  51 ,986 

1696 

INI T IAL 

MM3  01 5-6,6- 101 , 1000 

1695 

initial 

MM30L 1-6,7- 101, 1000 

1696 

INI  T IAL 

MM30I 1, 71 ,996 

1697 

INITIAL 

MM30I 1.8) ,995 

1698 

INITIAL 

MM  30 1 1,31,953 

1699 

INIT IAL 

MM30! 1,51  ,9  It 

1700 

INITIAL 

MM30I 1,6) ,967 

1701 

INIT IAL 

Mm  30 1 2.  31,967 

1702 

INIT IAL 

MM30I 2,6) ,978 

1703 

INI  T 1AI 

MM30I3, 31 ,972 

1706 

1M1UAL 

MN30I3.6) ,976 

1705 

INITIAL 

MM30I3.6) ,983 

1706 

INI T 1 AL 

MM30I6.3I ,981 

1707 

INIT  IAL 

MM30<6,6) ,986 

1700 

INIT |AL 

MM  30(6,5) ,990 

1709 

INITIAL 

MM30C  6,6) ,989 

1710 

INITIAL 

MM30I5, 3) ,991 

mi 

INI T IAL 

MM30I 5,6) ,992 

1712 

INITIAL 

MM30I5.5) ,993 

1713 

INIT  IAL 

MM30I6, 3) , 1000 

1716 

INITIAL 

MM30I6.6) ,992 

1715 

INITIAL 

MM30 1 6,5) ,997 

1716 

INITIAL 

MM3 1 (3-5,2) ,1 

1717 

INIT IAL 

MM3 115-6, 3) ,222 

1718 

INITIAL 

MM31I6.6-5) ,500 

1719 

INIT IAL 

MM3  1 L 6 » 6- 16 ) , 1000 

1720 

INITIAI 

MM3 115-6, 10) , 66  7 

1721 

INITIAL 

MM31  ( 1-5,12-16)  , 1000 

1722 

INITIAL 

MM31I 3-6, 7 ), 333 

1723 

INITIAL 

MM31l3-6,8) ,500 

1726 

INIT IAL 

MM3K  3-6,9-11  ), 333 

1725 

INITIAL 

MM3 11 6, 11), 66 7 

1726 

INIT IAL 

MM3l(l-2,ll» ,333 

1727 

INIT IAL 

MM3 1 L 6, 31,111 

1728 

INIT  IAL 

MM31L  5,6) ,250 

1729 

INIT IAL 

MH3115, 7) ,667 

1730 

INITIAL 

MM31I5.8) ,1000 

Ini  tie!  ups  the 

eilinu  and  visibility  matrixes  for 

1731 

initial 

MH3K5,91  ,667 

various  wind  directions  and  velocities. 

1732 

INITIAL 

MM3  115, 111,1000 

1733 

INITIAL 

MM31 (6,11 ,5 

1736 

INITIAL 

MM3  1(6,2) ,7 

1735 

INITIAL 

MM32I 1-6, 1) ,967 

1736 

INITIAI 

MM32I2-3.2) ,917 

1737 

INIT IAL 

MH32(6-6,2) • 1000 

1738 

INITIAL 

MM32I5-6.6)  ,992 

1739 

INITIAL 

MM32L6, 5-101 , 1000 

I 760 

INITIAL 

MM3 2 16- 5, 5) , 1000 

1761 

INITIAL 

MM3213-6.6) ,985 

1762 

INITIAL 

MM32I6-5, 71 ,1000 

1763 

initial 

MM32I 3-6, 8) ,996 

1766 

INITIAL 

MM32I 1-5,9-10), 1000 

1765 

INITIAL 

MM32L 1,2) ,833 

1766 

INIT IAL 

MM32I 1,3) ,937 

1767 

INITIAL 

MM32I 1,6)  ,8 88 

1768 

INIT  IAL 

MM32I 1.5) ,960 

1769 

INIT IAL 

MM32I 1,6) ,965 

1750 

INIT IAL 

MM32C 1, 7) ,969 

1751 

INIT IAL 

MM32 (1,8) ,976 

1752 

INIT  IAL 

MM32I2.3) ,952 

1753 

INITIAL 

MM32I2.6I ,966 

1756 

INIT IAL 

MM32I 2,5) ,988 

1755 

INITIAL 

MM32I2.6) ,980 

1756 

INIT  lAt 

MM32L2.7) ,990 

1757 

INIT IAL 

MM32I2, 8) ,989 

1758 

INITIAL 

MM32 13,3) ,956 

1759 

INIT IAL 

MM32I 3,6) ,976 

1760 

INIT  IAL 

MM321 3,5) ,992 

1761 

INITIAL 

MM32I3, 7) ,995 

1762 

INITIAL 

MM32L6, 3) .967 

1763 

INIT IAL 

MM32I6.6I ,986 

1766 

INIT  IAL 

MM32I5, 31,993 

1765 

INIT IAL 

MM32 1 5,6) ,995 

1766 

INIT IAL 

MM32I6, 3) ,996 

1767 

INITIAL 

MM33I 3-6, i) , 1 

1768 

INITIAI 

MM3  312-6,2)  ,3 

1769 

INITIAL 

MM3  31  2-  3,  6) , 67 

1770 

INITIAI 

MH33I 6- 6, 5), 333 

1771 

INITIAL 

MM33I1-2,7),167 

1772 

INITIAL 

MM33I6-6.7) ,500 

1773 

INITIAL 

MM33l2-5,8),500  ^ 

1776 

(continued) 
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INIT 

I At 

mm3 312-3,9), 125 

-N 

1775 

INII 

IAI 

MM33I4-5,  101 ,500 

| 

1776 

INI  T 

IAL 

MH33L5-6, ll-14» , 1000 

1777 

1NJT 

IAI 

MH33 1 5,121,0 

1776 

I NIT 

ML 

MH33I  l-*,  l J-14)  , 1000 

1779 

I MI  T 

ml 

MHiit  1-2,131,500 

1780 

(NIT 

ML 

MM33I l,?> .2 

1781 

1 N I T 

IAL 

Mm33I 3, 7) .333 

1782 

IN  l T 

ML 

MH33I 3, 101,250 

17e3 

I N I T 

Ml 

MM 3314.41,133 

1784 

I N I T 

IAL 

MH33I4, t)  , M3 

1785 

INI! 

Ml 

Mb33(4,9) ,375 

1786 

INIT 

ML 

MH33I5,  1)  .6 

1767 

I N I T 

Ml 

MH33I 5,21,5 

1788 

I N I T 

ML 

MH331 5, 31 , t 7 

1789 

INII 

IAL 

Mm3  31 5,4  1,200 

1790 

INI  T 

ml 

MM3  3(5,6)  ,2  64. 

1791 

INH 

IAL 

MM33I 5,91 ,500 

1792 

INIT 

ML 

MM3  3 16,  11 ,10 

1793 

INIT 

IAL 

MM33L6, 21  ,12 

1794 

1 Nl  T 

IAL 

MM33I6, 31,200 

1795 

I NIT 

ML 

MM33T6.4) ,267 

1796 

INIT 

ML 

MM33I6, 6) ,571 

1797 

INIT 

ML 

Mm3  3 1 fc , 6 1 , 1000 

1798 

INIT 

IAL 

Mm3  316,91 , 750 

1799 

INI  T 

ML 

MM33I6.10I ,750 

1800 

INII 

IAL 

MM34I 1-5,1) , 766 

1801 

INIT 

IAL 

Mm34  1 6 , 1-31 , 1000 

1802 

INIT 

IAL 

MM3M 1-5,21,1000 

1803 

INIT 

ML 

MM3M5-6, 41  ,969 

1804 

INIT 

1 AL 

MM34 16, 5—  10) , 1000 

1805 

INIT 

ML 

MM34 1 5 , 6- 10) , 1000 

1806 

INIT 

ML 

MM34M,  7-401, 1000 

100  7 

INIT 

IAL 

MH34C1-3, 6-10), 1000 

1806 

INIT 

IAL 

MM 34 1 1,  3)  ,903 

1809 

INIT 

ML 

MM34C 1,4) ,826 

1810 

INIT 

ML 

MM3  4 1 1,5) ,916 

1811 

INIT 

ML 

MH34L 1,61,679 

1812 

INIT 

ml 

MH34(  1,7)  ,934 

1813 

INIT 

ML 

MM34I 1,8) ,962 

1814 

INIT 

ML 

MM34I 2, 3) ,938 

1815 

INI  T 

Ml 

MM J4 12,4)  ,692 

1816 

INIT 

ML 

Mm34 12,5) ,964 

t Initializes  the  ceiling  and  visibility  matrixes  tor 

1817 

INIT 

IAL 

MM34I2.6) ,935 

1818 

INIT 

ML 

MM34T2, 7) ,979 

various  wind  directions  and  velocities. 

1819 

INIT 

IAL 

MM34 13,31 ,955 

1820 

INI  T 

Ml 

MM34I 3,4)  ,946 

1821 

INIT 

ML 

MM34 1 3,5) ,969 

1822 

INIT 

ML 

MH34 (3,6) ,972 

1823 

INIT 

ML 

MH3413, 7) ,987 

1824 

INIT 

IAL 

MM34I4, 31,983 

1825 

INIT 

ML 

MM34(4,4) ,966 

1826 

INIT 

ML 

MM 3 4 14,5) ,974 

1827 

INIT 

ML 

MM34 (4,6) ,991 

1828 

INIT 

ML 

MM34<5,3) ,994 

1829 

INIT 

ML 

MM34I5.5) ,990 

1630 

INIT 

IAL 

MM35U-4,2),4 

1831 

INI  T 

IAI 

MM3 5 14-5, 3) ,125 

1832 

INI  T 

IAL 

MM3  5 ( 5-6 , 51,400 

1833 

INIT 

IAL 

MM3SI 1-2,61,111 

1834 

INIT 

ML 

MM35I4-5.6) ,333 

1835 

INIT 

IAL 

MM3 5 1 4-5 , 7 ) , 143 

1836 

INIT 

Ml 

MM35  ( 2-4 , 8 ) ,250 

1837 

INIT 

IAL 

MM35I5-6.8) ,500 

1838 

INIT 

IAL 

MM3 5 1 3—6,  101,667 

1839 

INIT 

IAL 

MM35I 3-4, 11 1,333 

1840 

INIT 

ML 

MM35I 1-6, 12-14) , 1000 

1841 

INIT 

ML 

MM35 (1, 141,0 

1842 

INIT 

ML 

MM35I2, 101,333 

1843 

INIT 

ML 

MM35I 2, 11), 167 

1844 

INIT 

ML 

MM35I 3,6) ,222 

1845 

INIT 

IAL 

MM3  5 (4,51  ,200 

1846 

INIT 

ml 

MM35I5, 11,10 

1847 

INIT 

ml 

MM35 1 5,2)  ,14 

1848 

INIT 

IAL 

MM35C5,9) ,200 

1849 

INIT 

ML 

MM35 I 5,11), 500 

1850 

INIT 

IAL 

MM35I6, 11 ,14 

1851 

INIT 

ML 

MH3516 ,2)  ,25 

1852 

INIT 

IAL 

MM35I6, 31,56 

1853 

INIT 

ML 

MM  3 5(6,4) ,188 

1854 

INIT 

I AL 

MM3  5(6,6) ,556 

1855 

INIT 

IAL 

MM35I6, 71,429 

1856 

INIT 

ML 

MH35(6,9) ,400 

y 

1857 

INIT 

ml 

MH35C6, 11 1,833 

1858 

(cont l nued) 
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1859 

INITIAL 

HH10K1.1I  .18 

I860 

INITIAL 

mh 101(2.1  1.13 

1861 

INIT IAL 

HHlOKl.31.2N 

1862 

INITIAL 

HH101  I 1 ,NI  ,19 

1863 

initial 

HH10K2.2I  , 7 

186N 

INITIAL 

HH101I2. 31,23 

1865 

INITIAL 

HH10K2.NI  .7 

1866 

INIT  IAL 

HhIOK  3-N.ll  , 1 

1867 

INITIAL 

HHlOlt  3-N.2I  .NO 

1868 

INITIAL 

HH10K3.3I.133 

1869 

INIT IAL 

HHIOK  3-18,  Nl  ,1 

1870 

INITIAL 

HH  10KN.31.13N 

1871 

initial 

HM10K5-6, 1 1 ,2 

1872 

INIT IAL 

HH10K5-6.21 .270 

1873 

INIT  IAl 

HH10K5.31.135 

18  7N 

INITIAL 

HH10K6.31 ,136 

> 

Initializes  airport  definition  matrix 

for  Logan ■ 

1875 

INIT  IAL 

HHIOK  7-8,1  ) . 3 

1876 

INIT IAL 

HH101I7-8, 21 ,220 

1877 

INIT IAL 

HH10K7.3I  .137 

1878 

INIT IAl 

HH1 01(6,31.138 

1879 

INITIAL 

HH10  K9-10,  1 1 .« 

1860 

INITIAL 

HH10K9.3I  ,139 

1881 

INIT  IAL 

HH10K9-10.21 ,330 

1882 

INITIAL 

HHIOK  10,  31  , 1 NO 

1883 

INIT IAL 

HhIOK  11-12,11,5 

188N 

INI T IAl 

HHIOK  11-12, 21, 150 

1885 

INITIAL 

HhIOK  1 1,  31,  INI 

1886 

INI T IAL 

HhIOK  12,  31  , 1 N2 

1687 

INITIAL 

HHIOK  13-lN.ll.N 

1888 

INITIAL 

HHIOK  13,  31  , 1 39 

1889 

INITIAL 

HHIOK  13- IN,  21, 330 

1890 

INIT IAL 

HHIOK  IN,  31  , 1N0 

ie9i 

INITIAL 

HHIOK  15-  16,11.1 

1892 

INITIAL 

HHIOK  15-16,2  1 .NO 

1893 

initial 

HHIOK  15,  31,133 

1 89N 

INITIAL 

HHIOK  16, 3)  , l JN 

1895 

INIT IAL 

HHIOK  17-18,1  1.3 

1696 

INIT IAL 

HHIOK  17-16,21,220 

1897 

INITIAL 

HhIOK  17,  31  .137 

1898 

INITIAL 

HH 101(16,31,138  ^ 

1899 

INIT  IAl 

HXOOK  1-22. 1-51  ,680100 

1900 

initial 

MX00K3, 1-51 , 82CliO 

1901 

INIT IAl 

HXOOI  (N  , 1-51 ,820200 

1902 

INIT  IAL 

HXOOK  1-N.21  , N6G 100 

1903 

INIT IAL 

HXOOI 15-7,31 .560100 

190N 

INITIAL 

MXOOK5,51,7eO100 

1905 

INIT IAL 

HX001(6,5), 760125 

1906 

INIT IAL 

HXOOK  7,1-21 ,820150 

1907 

INIT IAL 

HX00K7.N1 ,820150 

1908 

INITIAL 

MXOO 1(7,51, 780150 

1909 

INIT IAl 

HX001I8, 1-21 ,820200 

1910 

INIT IAL 

HX00K8, 31,560125 

1911 

INITIAL 

HXOO  K 6 » N 1 .820200 

1912 

INIT  IAl 

HX001 (6,5), 7eC175 

1913 

INITIAL 

HX00K9-12,  II  ,216050 

1 91 N 

INI  T IAl 

HXOOi (9-12,5) ,2*8075 

1915 

INIT IAL 

HXOOK  11,2-N)  ,620150 

Initializes  the  minimum 

cei ling 

and 

visibility  for  the 

1916 

INITIAL 

HXG01 1 12 ,2-Nl  ,820200 

various  approaches  and 

runways  at  Logan. 

1917 

INIT IAl 

HXOOK  13-16, 1 1 .N600  75 

1918 

INIT  IAL 

HXOOI (13-15,51,580100 

1919 

I Ni  T IAl 

HXOOI 113-15,51 ,580100 

1920 

INIT |Al 

HXOOK  15,2-Nl  ,620150 

1921 

INI  T IAl 

HXOOI I 16, 2-NI  , 6*0  200 

1922 

initial 

HXOO 1(16,5) ,580125 

1923 

INITIAL 

HXOOK  19,1-51  ,820150 

192N 

INITIAL 

HXOOK  20,  1-5)  ,820200 

1925 

INIT IAl 

HXOOK  2 3*  1-5)  ,820150 

1926 

initial 

HX0GK2N,  1-5)  ,620200 

1927 

INIT  IAl 

HX001I2 1-2N, 3) .620100 

1928 

INIT IAL 

HXOOI 125-27, 1 ) .620050 

1929 

INIT  I Al 

HXOOI  (25-28, 2 ) .N601  00 

1930 

INIT 1 A l 

HX00K25-27,  3),5N0100 

1931 

INIT  |A| 

HXOOI I2  5-27.N I , N6  0050 

1932 

initial 

HXOOK25,  U,8COIOO 

1933 

initial 

HXOOI (26,5) ,600175 

193N 

INIT IAl 

HX001I27, 5) ,600150 

1935 

INITIAL 

HXOO 1428,5) ,800175 

1936 

INIT IAl 

HXOOI (28, N)  , N 80 100 

1937 

INI  T |A| 

HXOOK 2 8,  3)  .5N012  5 

1936 

INITIAL 

HXOOI (26 , 1) ,620100  ^ 

1939 

initial 

Hh 13311, 1),2 

19N0 

INIT IAl 

HH133(1,2),N 

Initializes  the  matrixes  needed 

for 

determining  the 

19N1 

INIT  |AI 

HH 13312, 1),N 

facilities  required  for 

various 

approaches  to  Logan . 

19N2 

INIT  ]A< 

HH 133(2, 2),  7 

19N3 

INITIAL 

HHl 33  f 3-N , 1 1 ,15  y 

19NN 

(conr  i nu»*d ) 
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INI I1AL 

HHU313i2l  ilO 

1945 

INITIAL 

NHI33I 3,3), 7 

1946 

INIT  I At 

MM133I3.5),  19 

1947 

INITIAL 

HH133I3, 61,23 

1948 

INIT IAL 

HHI33L  3-5*7) 

1949 

INIT  1 At 

MM133(3-4,H) ,43 

1950 

INI I IAL 

MH1J3I4.2) . I 

1951 

1 N III  AL 

MMl 3315*1), 35 

1952 

IN  IT  IAI 

MH 13315,5), IV 

1953 

INIT  IAL 

MH13316.1) .15 

1954 

I N 1 T 1 AL 

MM 133(6,?),  7 

1955 

INITIAL 

NHL  3 316,3) , 35 

1956 

INIT  IAL 

MHl 331 7 ,11,37 

1957 

INITIAL 

MH134<1.1),2 

1956 

INIT IAI 

MH134I l ,21,4 

1959 

INITIAL 

MLU34l2.il, 4 

1960 

INIT IAL 

MH 13412,2), 7 

1961 

initial 

MHl 34(3-4,11,15 

1962 

INIT IAL 

MHl 341 3-4,2) ,2 

1963 

INIT IAL 

MHl  341  3-4,31,3 

1964 

INITIAC 

MHl 3413*51,19 

1965 

INITIAL 

MH 1 34 1 3,6) ,23 

1966 

INITIAL 

MLU34I  3-5, 7),  56 

1967 

INITIAL 

MHl 341 3-4 ,8) ,43 

I960 

INIT IAL 

MHl 3414,4), 10 

1969 

1 N 1 T I AL 

MH134I5.D, 35 

1970 

INIT IAL 

MH 13415,5),  IV 

1971 

INlTJAl 

MHl 3416,1  ),  15 

1972 

INIT IAL 

MH 134 (6,2), 2 

1973 

INITIAL 

MH 13416, 31  , i 

1974 

INI  T IAI 

MMl 34  1 7, l ) , 3 7 

1975 

INITIAL 

MH 13  51  1-2,1  ) ,4 

1976 

INIT  IAI 

MHl 351  1-2,21 . 7 

1977 

INITIAL 

MH 1351 1,8), 48 

1978 

I N 1 T I At 

MHl 351 3-4, l ),  16 

1979 

INIT IAL 

MM  13513, 2), 11 

1980 

(NIT  IAL 

MH 13513, 31,2 

In  Itializan  th„  matrix*,,  for  •!*»  «rm»n  iny  tha 

1901 

INITIAL 

MH1351 3,4)  , 3 

' 

far  1 1 It  i«*x  requlrad  for  varloua  approachan  to  I.oqan. 

1982 

INIT IAL 

MHl 351 3.51,20 

1983 

INIT  |At 

MHl 351 3,6) ,24 

1904 

1 N 1 T 1 AL 

MH 13514,2)  , I 

1985 

INIT  IAI 

MHl 3515,1),  I 

1986 

INITIAL 

MHl 3516,1  ) , 15 

1987 

INITIAL 

MHl 35(6,21 ,2 

1900 

INIT  IAL 

MMl 351 6, 3 1,3 

1909 

INITIAL 

MHl 35(6,41,35 

1990 

INITIAL 

MHl 351 7,11,37 

1991 

INIT  IAL 

MH136I  1-2.11.4 

1992 

INIT IAL 

MHl 361 1 ,2)  ,2 

1993 

INIT  IAI 

MHl 361 1 ,0) ,48 

1994 

1 NIT IAL 

MMl 3612,2  ) , 7 

1995 

INIT  IAL 

MH136L  3-4,1 ) , 16 

1996 

INIT IAL 

MHl 361 3,2)  ,1  1 

1997 

INIT  IAI 

MMl 3613,31,2 

1990 

INITIAL 

MHl 3613,41,3 

1999 

INITIAL 

MHl 361 3,5)  ,20 

2000 

INIT  IAL 

MHl 36| 3,6)  ,24 

2001 

INIT  I.Al 

MM  1 36 (4,2),  7 

2002 

INIT  IAI 

MH 136(5, 1 ) , 7 

2003 

INIT  IAL 

MHl 3615,51,20 

2004 

INI  T IAI 

MM  1 36 1 6 , 1 ),  1 5 

2005 

INITIAL 

MM  136 (6, 2), 7 

2006 

INIT IAL 

MH| 36(6,3) ,35 

2007 

|N|T |AL 

MH l 36 ( 7,1), 37 

2000 

INIT  IAL 

MM 1 3 7 ( 1-2.1 ) .2 

2009 

1 N 1 T | AL 

MMl 37 | 1-2.21.4 

2010 

INITIAL 

MHl 37(2-3,3) , 7 

2011 

INIT IAL 

MHl 3712,8) ,44 

2012 

INITIAL 

MHl 3 7 ( 3-4 , 1 ) ,15 

2013 

INIT  IAI 

MHl 371 3,2)  . 10 

2014 

INIT IAL 

MHl 371 3,5),  IV 

2015 

INIT  IAI 

MM| J71 3,6) ,23 

2016 

INIT IAL 

MH 137(4,2),  7 

2017 

INIT  IAI 

MHl 371 5-6 , 1 ) , 35 

2018 

INIT  IAL 

MH 137(5,5),  IV 

2019 

INITIAL 

MH13/16, 21,15 

2020 

INIT  IAL 

MMl 37(6,3)  , 7 

2021 

INIT  IAL 

MHl 37(6,8), 44 

2022 

INITIAL 

MM13717, 11,37 

2023 

INIT  IAI 

MMl 381 1-2,1) ,2 

2024 

INIT IAL 

MHl 381 1-2,2) ,4 

2025 

INITIAL 

MHl 3812,8) ,44 

2026 

INIT IAL 

MHl 38 ( 3-4,1 ) ,15 

2027 

INIT IAL 

MHl 381 3-4,2) ,2 

2028 

INITIAL 

MMl 381 3-4 , 3 1 , 3 

2029 

INIT IAL 

MHl 38(3,4),  10 

/ 

2030 

(»•»> nt  I nn«*H ) 
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INIT IAL 

HHliBI 3,51 .is  ^ 

2031 

INITIAL 

MMl 38(3.61.23 

2032 

INIT IAL 

HH138I5, 11,35 

2033 

INITIAL 

HH138f5.5l.19 

2034 

INIT IAL 

MHI3816, 1 ) , 15 

2035 

INIT IAL 

MH 138(6,21,2 

2036 

INITIAL 

HHi 38(6 ,31.3 

2037 

INITIAL 

MH 138(6,8) ,44 

2038 

INIT IAL 

HHl 38(7,11,37 

2039 

INITIAL 

MH139( 1-2,11,4 

2040 

INIT  IAL 

MH139( 1-2,21 .7 

2041 

INITIAL 

MH139( 1,71,57 

2042 

INIT IAL 

MH I 39 ( 1,01,46 

2043 

INIT IAL 

MH139( 3-4,1 ) , 16 

2044 

INIT IAL 

MH1 39( 3,21,11 

2045 

INIT IAL 

MH 139 (3, 3 I. 2 

2046 

INITIAL 

MH139( 3,41 ,3 

2047 

INIT  IAL 

MHI 39(3,5), 20 

2048 

INIT  I Al 

MHl 39 ( 3,61 ,24 

2049 

INIT IAL 

MH139( 3,71, 57 

2050 

1 NI T IAL 

MH 139(4,21,7 

2051 

INIT IAL 

MHl 39(5, 11, 7 

2052 

INIT IAL 

MHl 39(5,51,20 

2053 

INIT IAL 

MH139(5, 7)  ,57 

2054 

INIT IAL 

MH 139(6, 1 1 ,15 

2055 

INITIAL 

MH 139(6,2) ,2 

2056 

INIT IAL 

MH 1 391 6,31,3 

2057 

INIT IAL 

MHl 39(6,4 1 , 35 

2058 

INI  T I A| 

mh l 39 ( 7,11,37 

2059 

INIT  I Al 

MH 1 40 (1,1) ,2 

2060 

INI T IAL 

MHl 40 ( 1-2,21 ,4 

2061 

INIT IAL 

MH 1 40 ( 1,71,57 

2062 

INIT IAL 

MHl 40 ( 1,81,46 

2063 

INIT IAL 

MH1401 2-6 • 1 I ,7 

2064 

IN|T IAL 

MH140( 3-4,21 , 16 

2065 

INIT  IAL 

MH140(3,3),  11 

Initializes  the  matrixes 

needed  for  determining  the 

2066 

INIT  IA1 

MH140I 3,51 ,20 

1 

facilities  required  for 

various  approaches  to  Logan. 

2067 

INIT (AL 

MH1401 3,61,24 

2068 

INIT IAL 

MH140I3. 71, 57 

2069 

INI  TIAt 

mh|40I5,5»  ,20 

2070 

INI! IAL 

MH140I5 ,71 ,57 

2071 

Initial 

MH 1 40 (6,21,15 

2072 

INITIAL 

MhJ  40 16,31,35 

2073 

IN!  MAI 

MH 1 40 ( 7,11,37 

2074 

INI T IAL 

MH141I 1-2,11.4 

2075 

INI  TIAl 

MH 1 4 1 ( 1-4,21 . 7 

2076 

INIT  IAL 

MHI4I (2.81 ,45 

* 

2077 

INI  T 1 Al 

MH141( 3-4, 1) , 14 

2078 

INIT |AL 

Mh 1*1(3,31,9 

2079 

INIT  IAI 

MHl 411 3,5),  18 

2080 

INIT  IAL 

Mh 141(3,61,22 

2081 

INIT |Al 

MH141I4, 81,45 

2082 

INI  T |Al 

MHl 4| 16,1  » .15 

2083 

INIT |Al 

MHl NI 16, 2 1 , 7 

2084 

INI  T 1 Al 

«h|n|I6.)I,35 

2085 

INITIAL 

Mh | 4 1 ( 7,11,37 

2086 

INIT  1 Al 

Mm  1 4 2 ( 1-2,11,4 

2087 

INIT  lAl 

MHl 421 l ,21.2 

2068 

INIT  IAI 

Mm) 4212,2),  T 

2089 

INI T IAL 

Mm |42f  2,81, 45 

2090 

INI  T I Al 

Mh 14  21 3-4,11  , 14 

2091 

INIT IAL 

Mh| 4 2 f 3-4,  <1 ,2 

• 

2092 

INI  TIAl 

MHlN2l3-4.il  , l 

2093 

INIT  |Al 

Mh 1 N 2 1 3,41.9 

2094 

INIT  IAL 

M.  *4213,31.18 

2095 

INIT  IAL 

Mm  1 4*  « ' .41,22 

2096 

INIT  IAL 

MHlN2<4,6f  5 

2097 

initial 

MM  14216, 1 ),  1 

2096 

INIT IAI 

Mm  142(6,21 ,2 

2099 

INIT  IAI 

«Hl42l6.1l. 1 

2100 

initial 

Mh i n2 (6,41, 35 

2101 

INIT  IAL 

MH142I7, 1),37  J 

2192 

• BLOfOAO 

2103 

INITIAL 

»«l06t 1-2,11,4 

2104 

INIT IAL 

MHl 06( 1,21,7 

2105 

INITIAL 

MH 1 06 ( 1-2.31 ,24 

2106 

INIT IAI 

MH106I 1 ,41,133 

2107 

INITIAL 

MH 106( 2,4).5 

Initialises  matrixes,  as 

in  Logan,  to  define  the  Bedford 

2109 

1 NI T I Al 

MH 1061 3.11,1 

> 

airport,  waather  minimum 

s,  end  approach  facilities 

2109 

INIT  IAL 

MH106(3, 21,110 

required. 

initial 

MH106( 3,31, 143 

2111 

INITIAl 

MHl 061 4-6,31 , 156 

2112 

INIT IAI 

MH 1 06 ( 3-6,41,2 

2113 

INITIAL 

MH106(|4,1I,2 

2U* 

INITIAL 

MH106I4.2I.290 

2115 

INITIAL 

MH106I5, 21,230  > 

211A 

(continued) 
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INI! 

XL 

MHl 06 1 5 , 1 ) , 3 > 

2117 

INI? 

XL 

MHl 06(6,2), 50 

2118 

INI  1 

XI 

MH 106 (6,1) ,4 

2119 

INI  T 

XL 

MH143I 1 ,1 ) ,53 

2120 

INI? 

XL 

MH 1 4 3 ( 1-4,51,17 

2121 

INI? 

Hi 

MH143I 2-3,11 , 12 

2122 

INI? 

XL 

MHl43l?,2),b 

2123 

INI  ? 

XI 

MH143I2 ,31,1 

2124 

INI  ? 

XL 

MH  14  3(2,6)  ,21 

2125 

INI  I 

XL 

Mrtl43(2»8)» 64 

2126 

INI  ? 

XL 

MHl 4 3(3,21,1 

2127 

INI? 

XL 

MH 143(4, 1),4 

2128 

INI? 

XL 

MH 143 (4, 2), 53 

2129 

INI? 

AL 

MHl 4 3(5,11,1 

2130 

INI? 

XL 

MH14  3 ( 5 , 2 ) , 4 

2131 

INI  ? 

XL 

MX002 ( 1-2, 1-4), 7G0 100 

2132 

INI  ? 

AL 

M *002 (3,1) , 7C0100 

2133 

INI? 

XL 

MX002 (3,2-4) , 720150 

2134 

INI? 

XL 

MXC02I4, 11,700125 

2135 

INI? 

AL 

MX002 ( 4 , 2-4) , 760200 

2136 

INI? 

AL 

MX002(5-8,1), 383100 

2137 

INI? 

XL 

MXG02I9-U, 11 ,660100 

2138 

INI  ? 

XL 

MX002 (9-10,2-41 ,680100 

2139 

INI  ? 

AL 

MX0021 11,2-4) ,720150 

2140 

INI? 

XL 

MX002U2, 1)  ,660125 

2141 

INI? 

AL 

MX002( 12,2-4) ,760200 

1 2142 

INI? 

AL 

MX002I 1 3- 14,1-4) , 800100 

^ Bedford  continued  2143 

INI? 

AL 

MX002 ( 15,1-4)  ,800150 

2144 

INI? 

AL 

MX002( 15,2) ,800125 

2145 

INI? 

XL 

MX002 (16, 1-4) ,800200 

2146 

INI? 

AL 

MX002(16,2) ,800150 

2147 

INI  ? 

AL 

MX002( 17-18, 1-4) ,680100 

2148 

INI? 

XL 

MX0C2 (19, 1-4) ,720150 

2149 

INI? 

XL 

MX002I 19,2-3) ,680100 

2150 

INI? 

AL 

MX002I20, 1-4) , 760200 

2151 

INI? 

XL 

MX0C2  (20,  3)  ,680125 

2152 

INI? 

XL 

MHl 56 ( 1 *11,53 

2153 

INI? 

AL 

MH156( 1-4,5) , 53 

2154 

INI? 

XL 

MHl 56 ( 1-4,51,17 

2155 

INI  ? 

XI. 

Mh 156(2-3,11  , 1 

2156 

INI? 

AL 

MH156( 2-3,2) ,12 

2157 

INI? 

AL 

Mh 156(2,31,8 

2158 

INI? 

XL 

MM 1 56 (4-5,1)  ,4 

2159 

INI? 

XL 

MHl 56(4,2 ), 53 

2160 

INI? 

XL 

MH156I 5,21,1  J 

2161 

• BE  VI PL  V 

INI? 


MH107I  1-2*  11*6 
MH 107(1, ?),b 
MH 1 07 ( 1 , 3 I , 1 b 
MH107I 1.41,108 
MH107(2,3),24 
MH 107(2 .41 ,4 
MH107I3, II, 1 
MHl 0 7(3*2), 160 
MM107I  3-6,31 , 144 
MHl 071 3-6,41,3 
MH10714, 11,2 
MM 10 7 (4, 2), 340 
MH107(5,1I,3 
MHl 07 ( 5 , 2 1 ,90 
MH 107(6, 1 1,4 
MM107(6,2I,270 
MH144(l  ,1  » ,2i» 

MH 1 441 2-4,11 ,4 
MH144C2 ,21,3 
MH 144 ( 2,31,6 
MH144(3-4,2I,  33 
MHl 44 1 3-4,31,1 
MH144(4,4! , 1 
MX003I 1-2,1-41,600100 
MX003 ( 3 , 1-4 1 ,600150 
MX003I4, 1-41, 700200 
MX003I 5-7, 1-4 l ,640100 
MX0G3 ( 7,2-41 , 6401 50 
NX003I8, II, 640125 
MX003 ( 8 ,2-4 1 , 700200 
MX003(9-12,1> ,580100 
MXO 03(9-10,2-4) ,600100 
MX003I 11,2-41 ,600150 
MX003 ( 12,2-41 ,700200 
MX0031 13-16,1 1,500100 
MX0031 13-14, 2-4  I , 600100 
MX003 (15, 2-4 1 ,600150 
MX003U6, 2-4)  ,700200  ^ 


Initializes  matrixes,  as  In  Utqa n,  to  define  the  Beverly 
airport,  weather  minimums,  and  approach  facilities 
required. 
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INITIAL 

HH108I 1-2,11,5 

2202 

INITIAL 

NM108I 1,2), 8 

2203 

INITIAL 

MMlOBt 1,3) ,18 

2204 

INITIAL 

MMl 08(1,4), 350 

2205 

JJUTJAI 

MH108I 2,3 ) ,24 

2206 

Initial 

HH108(2,4),1 

2207 

init ial 

Nm108( 3* 1 ) , 1 

2206 

INITIAL 

Mm10813.2).140 

2209 

INIT IAL 

MH108I 3-5, 3i , 145 

v Initializes  matrixes,  as  in  L/Mjan.  to  define  the 

i Fitchburg  2210 

INITIAL 

HH108I 3-5,4) ,4 

( airport,  weather  minimum^,  and 

approach  faclliti 

es  required  2211 

Initial 

MH 108(4,1), 2 

2212 

INITIAL 

MHl  08 ( 4 , 2 ) , 320 

2213 

INITIAL 

MM 108 1 5 , 1 ) , 3 

2214 

INITIAL 

MH 108 1 5,2), 200 

2215 

INIT IAL 

MX00411, 1-4) , 1140100 

2216 

INITIAL 

MX004(2 , 1-4) , 1400175 

22 17 

initial 

MX0041 3,1 -4 ) , 1420200 

2218 

INIT  IAL 

NX004C4.1-4) , 1600200 

2219 

INITIAL 

MH145I 1,1 ),J2  J 

2220 

• FT  DEVENS 

c 

2221 

INITIAL 

MH1091 1“2» 1) ,6  \ 

2222 

INITIAL 

MH109( 1-2,3) ,24 

2223 

INITIAL 

MH109( 1,4) ,268 

2224 

INITIAL 

MH 1 09  C 2,4), 1 

2225 

INITIAL 

MH 109(3, 11 ,1 

2226 

INITIAL 

MH109I 3,2) ,140 

2227 

INIT IAL 

MH109I 3-6,3) , 146 

2228 

INIT IAL 

MH109I 3-6,4)  , 5 

> Initializes  matrixes,  as  in  Logan,  to  define  the 

Pt.  Devens  2229 

INIT IAL 

MH 109(4,1)  ,2 

airport,  weather  minimums,  and 

approach  facilities  required -22  30 

INITIAL 

MH10914.2)  ,320 

2231 

INIT IAL 

MH109I 5 , 1 ) , 3 

2232 

INIT IAL 

MH 1 09 (5,2)  ,20 

2233 

INITIAL 

MH109I6, 1 ) ,4 

2234 

INITIAL 

MH109(6,2) ,200 

2235 

INIT IAL 

MX005I 1-2, 1-4), 940100 

2236 

INIT IAL 

MX005I3, 11,940125 

2237 

INIT IAL 

MX005I3 ,2-4) ,940150 

2238 

INITIAL 

MX005I4.1), 940150 

2239 

INITIAL 

MX005I4, 2-4) ,940200 

2240 

initial 

MH146( 1 , 1 ) ,26  J 

2241 

• LAwPENCE 

**«v 

2242 

INITIAL 

MHl 101 1-2,1) ,6 

1 

2243 

(Nf  UAL 

n niton, it  ,e 

1 

2244 

INITIAL 

MH110I 1,3), 21 

2245 

INITIAL 

MHl 10(1,4),147 

2246 

INIT  IAL 

MH 110(2,3) ,24 

2247 

INITIAL 

MH 110(2,41,2 

2248 

INITIAL 

MHl 10(3, 1 ) , 1 

2249 

INITIAL 

MH 110(3,2), 230 

2250 

initial 

MHU0(3,3),147 

2251 

Initial 

MHl 10(4,31,157 

2252 

INIT  IAL 

MHl 10(5-6,3) , 158 

2253 

INITIAL 

MH 1 1 0 ( 3-6,4) ,6 

2254 

INIT IAL 

MH 110 (4,1), 2 

2255 

INITIAL 

MH 110(4,2) , 50 

2256 

INITIAL 

MH 110(5,1), 3 

2257 

INIT IAL 

MHl 10(5,21,140 

2258 

INIT IAL 

MHl  10(6,2) ,320 

2259 

INITIAL 

MH 110(6,1), 4 

2260 

INIT IAL 

MX006( 1-3,1) , 700100 

2261 

INIT IAL 

MX0061 1-2,2-41,780100 

2262 

INITIAL 

MXC06  ( 3 , 2-4 ) , 780150 

Initializes  matrixes,  as  in  Loqan,  to  define  the 

Lawrence  22fc3 

INIT  IAL 

MX006(4,1 ), 700125 

r Airport,  weather  minimums,  and 

approach  facilities  required. *264 

INITIAL 

MX006 ( 4 ,2-4 ) , 780200 

2265 

INITIAL 

MX006( 5-6 , 1 ) , 780100 

2266 

INITIAL 

MX006 15-7,2) , 760100 

2267 

INIT  IAL 

MX006( 5-6, 3-4 1 , 780100 

2268 

INITIAL 

MX0061 7, 1 ), 780150 

2269 

INITIAL 

M X006 ( 7 , 3—4 ) , 780125 

2270 

INIT IAL 

MX006I8, 1), 780200 

2271 

INITIAL 

MXG06(8 ,2) ,760125 

2272 

INIT  IAL 

MX006 ( 8 , 3-4l , 780200 

2273 

INIT IAL 

MHl 58(1,11,1 

2274 

INITIAL 

MH 158(1,21,3 

2275 

INIT  IAL 

MH158(2,1),13 

2276 

INITIAL 

MHl 50 (2 ,21,26 

2277 

INITIAL 

MH157I 1,11,1 

2278 

INIT  IAL 

MHI571 1,21,3 

2279 

INIT IAL 

MH15712, 11,13 

2280 

INIT IAL 

MH 157(2, 2), 28 

2281 

INI T IAL 

MH 157(2,8),41 

2282 

INIT  IAL 

MH 147(1,11,1 

2283 

INITIAL 

MH147( 1,21,3 

2264 

INITIAL 

MH147I 1 ,8) ,41 

2285 

INIT IAL 

Mm  1 4 7 1 2 • 1 )• 1 3 

2286 

INITIAL 

mh147(7,2I,28  / 

2267 

(continued) 


A— 28 


INITIAL 

MHlll( 1-2  1 1 1 • 4 

INITIAL 

MHll H 1,2) ,ti 

INITIAL 

MHllH  l,3),18 

IN1T IAL 

MH 111(1*4)* 124 

IN  1 T IAL 

MH111I2.3I.24 

INITIAL 

MH11K2.4)  ,2 

INITIAL 

MHiu(3*n.i 

INITIAL 

MHl 11(3*21*140 

INITIAL 

MHUK3-4, 31*148 

INIT IAL 

MHll 113-4,4) , 7 

INIT IAL 

MHl  i l (4,2) , 320 

INITIAL 

MH 111(4,1) ,2 

INIT IAL 

MXC07I 1-2 *1-2 1*860100 

INITIAL 

MX007<3, 1-21*860150 

INIT  IAL 

MX007I4, 1-2) ,860200 

INIT IAL 

MX007I 5-6.1-21.780100 

INIT IAL 

MX007I7.1-2) ,780150 

INITIAL 

MX007I6. 1-2) ,800200 

/N IT  IAL 

MH148I 1-2*11,2 

INITIAL 

MH 148 1 2,2)  ,5 

• 

MARSMf  IELD 

INIT IAL 

MHl 121 1-2*1) *4 

INIT  IAL 

MHl 12 1 1 « 2 ) , 8 

INITIAL 

MH112I 1,3)  ,16 

INITIAL 

MHl 121 1*4), 9 

INIT IAL 

MH 11212, 3), 24 

INITIAL 

MH112I2.4)  ,1 

INITIAL 

MHl 1213, 1),1 

INIT IAL 

MHl 12(3*2), 60 

INIT IAL 

MHl 121 3-4  * 3) , 149 

INITIAL 

MH112I 3-4,4)  ,8 

INIT  IAL 

MHl 12(4, 1)*2 

INITIAL 

MH 11214, 2), 240 

INITIAL 

MX008 1 1-2* 1-2) ,600100 

INIT IAL 

MX008C 3, 1-2) ,600150 

INITIAL 

MX008 ( 4 , 1-2) ,64 0200 

INITIAL 

MH149I 1,1 ),2 

INIT IAL 

MH149I 1,2), 5 

* 

NEW  BURVP0RT 

INITIAL 

MM1131 1-2,1)  ,4 

INITIAL 

MHl 13 ( 1 , 2 ) , 8 

INITIAL 

MHU3(1,3>  ,18 

INITIAL 

MH 11311, 4), 11 

initial 

MH113I 2,3), 24 

INITIAL 

MH 113(2,4) ,1 

INITIAL 

MH 113(3,11,1 

INITIAL 

MHl 1313,21,100 

INITIAL 

MHl 1 3 ( 3-4 , 3 ) , 1 50 

INITIAL 

MHl 1 3 ( 3-4,4) ,9 

INITIAL 

MHl 13(4,1), 2 

INIT IAL 

MH113(4,2),280 

INITIAL 

MX0091 1,1-2) ,740100 

INITIAL 

MX009(2-4, 1-2 1. 1500500 

INITIAL 

MHl 50 ( 1 ,1  ) ,13 

INIT IAL 

MH150( 1,2) , 17 

• 

NORNG00 

INIT IAL 

MH114( 1-2,1)  .6 

INITIAL 

MHl 14(1,21,7 

INITIAL 

MH 114(1,3) ,23 

INIT IAL 

MH 1 1 4 ( I ,41,49 

INIT IAL 

MHl 14(2,3) ,24 

INITIAL 

MH  l 1 4 ( 2 , 4 ) , 4 

INIT IAL 

MHl 14( 3 , 1 ) , 1 

INITIAL 

MHl 1413*21,350 

INITIAL 

MHl 14(3-6,3),  151 

INITIAL 

MHl 14 ( 3-6  ,4 ) , 10 

INIT IAL 

MH 114(4,1), 2 

INITIAL 

MHl 14(4,2), 170 

INIT IAL 

MH 114 (5,1), 3 

INITIAL 

MHl 14(5,21,100 



INI IiAL 

MHl 14(6,1) ,4 

INIT IAL 

MH 114(6,21,280 

INIT IAL 

MX010( 1-3,1-41,640100 

INIT IAL 

MXOl 0 ( 3 , 2~4 1 ,640150 

JNJTIAL 

MX010(4, 11,640125 

INIT IAL 

MXO 10(4,2-41 , 740200 

_ INITIAL 

MX010I5-7.1) ,580100 

INITIAL 

MX0l0«5-6,2-4) ,640100 

initial 

MX010I 7,2-4) ,640150 

INIT IAL 

MX010I8.1 1,580125 

initial 

MX010(8,2-4)  , 740200 

INIT IAL 

MXO 10(9, 1-4) , 840100 

INITIAL 

#1X010(10,1-4)  ,840125 

INIT IAL 

MXO 10( 11, 1-4) ,840150 

INITIAL 

MX010I 12, 1-41 ,840175 

Initializes  matrixes,  as  in  Luqan,  to  define  the  Mansfield 
airport,  weather  minimum,  and  approach  facilities  required 


J 


^Initializes  matrixes,  as  in  Loqan,  to  define  the  Marshfield 
'airport,  weather  minimums,  and  approach  facilities  required. 


< 


Initializes  matrixes,  as  in  Loqan,  to  define  the  Newburyport 
airport,  weather  minimums,  and  approach  facilities  required. 


I Initiali 
j airport , 


zes  matrixes,  as  in  Loqan.  to  define  the  Norwood 
weather  minimums,  and  approach  facilities  required. 


22  88 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

2296 

2297 

2298 

2299 

2300 

2301 

2302 

2303 

2304 

2305 

2306 

2307 

2308 

2309 

2310 

2311 

2312 

2313 

2314 

2315 

2316 

2317 

2318 

2319 

2320 

2321 

2322 

2323 

2324 

2325 

2326 

2327 

2328 

2329 

2330 

2331 

2332 

2333 

2334 

2335 

2336 

2337 

2336 

2339 

2340 

2341 

2342 

2343 

2344 

2345 

2346 

2347 

2348 

2349 

2350 

2351 

2352 

2333 

2354 

2355 

2356 

2357 

2358 
2339 

2360 

2361 

2362 

2363 

2364 
2363 

2366 

2367 

2368 

2369 

2370 
-2311 

2372 

2373 
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I 


\ 


: 


\ 

i 


INITIAL 

MX010U3-15.1I  ,580100 

INITIAL 

MX010I 16,11,580125 

INITIAL 

MH151I1-2.1) ,31 

INITIAL 

MH151I 2,2) t 34 

INITIAL 

MH 151(2,4), 52 

INITIAL 

MM15 1 ( 3-4 , 1 ) , 2 

INIT IAL 

MH1 51(4,21,5 

• PLYMOUTH 

INITIAL 

MH1151 1-2,11,6 

INITIAL 

Phll5( 1 ,2 ) , 8 

INITIAL 

MH 115(1,31,18 

initial 

MHU5(1, 41,149 

INIT IAI 

MhII 5(2,3)  ,24 

INIT IAL 

MH1 15(2,4)  ,1 

INIT IAL 

MHl 15(3,11,1 

iNil IAL 

MHl 15 ( 3,21, 60 

INITIAL 

MM115( 3-6,3) ,152 

INITIAL 

MHl 1 51 3-6,41 ,11 

INITIAL 

MH 115(4,11,2 

JNI I IAL 

MHl 15(4,2) ,330 

INIT IAL 

MH115(5,1),3 

INITIAL 

MHl 15( 5 ,2  I , 240 

INIT IAL 

MH 115(6,1)  ,4 

INITIAL 

MHl 15(6,21,150 

INIT IAL 

MH152(1 ,1) ,30 

INIT IAL 

MX011( 1-3,1-41,600100 

INIT IAL 

MXO 11(3, 2-4) ,600150 

initial 

MXOl  K4, 1-4),  1500500 

• S.  WEYMOUTH 

INITIAL 

MHl 16 ( 1-2,11 ,6 

INIT IAL 

MH 1161 1-2,31,24 

INITIAL 

MHl 16(1,41,161 

INITIAL 

MH 1 16 ( 2 ,4 ) , 3 

INITIAL 

MH 1 16(3,1)  ,1 

INITIAL 

MHl 16(3,2), 350 

INIT IAL 

MHl 16 ( 3,3), 153 

INITIAL 

MHl 16( 3-6 ,4 ) , 12 

INITIAL 

MH 11614,1)  ,2 

INITIAL 

MHl 16(4,21 , 80 

INITIAL 

MHl 16(5,11,3 

INIT IAL 

MHU6(5,2)  ,260 

INITIAL 

MHl 16(6,1), 4 

INITIAL 

MHl 16 (6,2), 170 

INITIAL 

MH116(4,3I ,159 

INIT IAL 

MHl 16(5,31,160 

INITIAL 

MHl 16(6,31,161 

initial 

MXO 1 2 ( 1-4,11,620100 

INIT IAL 

MXO 12( 1-2,2-41,640100 

INITIAL 

MXO 12(3, 2-4) ,640150 

INITIAL 

MXO l 2 ( 4 , 2-4 ) , 720200 

INITIAL 

MX0l2(5-6, 1-41 ,640100 

INIT IAL 

MX012(7, 1-4) ,640150 

INIT IAL 

MX012 (8,1-4) , 720200 

INITIAL 

MX012 (9-12, 1 ) ,520100 

INIT IAL 

MXO 12(9-12, 2) ,540100 

INIT IAL 

MX012 (9- 12,3) ,560100 

INIT IAL 

MXO 12 ( 9- 10,4) ,640100 

INITIAL 

M~012( 11,4) ,640150 

INITIAL 

MX012( 12,4) ,720200 

INIT IAL 

MHl 531 1-2,11,2 

initial 

MH153I 1-2,21 ,5 

INITIAL 

MH153I 1,3) ,36 

INITIAL 

MH153I3.1 1,27 

INIT IAL 

MH153( 1 ,1 1 ,27 

INIT IAL 

MHl 53 ( 3 , 1 ) , 2 

INITIAL 

MH153( 3,2)  ,5 

INL7IAL 

MH 153(3, 31, 36 

INITIAL 

MHl 531 3 , 8 ) , 61 

INITIAL 

MH153( 1,2-31,0 

INITIAL 

MH159H,  11,27 

INITIAL 

MH 159( 2-3 , 1 ) , 2 

INITIAL 

MHl 59( 2-3 ,2)  , 5 

UUTIAL 

MH159( 3, 31 , 36 

INITIAL 

MHl 59( 3,81,58 

INITIAL 

MHl 601 1 , 1 ) ,2  7 

INIT  IAL 

MH1601 2-3, 1 ) , 2 

INITIAL 

MH160( 2-3,2) , 5 

INITIAL 

MH 160 (3,31,36 

Initial 

MH160I 3 , 7) ,62 

INITIAL 

MH1600, 81,59 

INITIAL 

MH161 1 l , 1 ) ,27 

INITIAL 

MH161 (2-3,11,2 

INITIAL 

MH161( 2-3,2) , 5 

INITIAL 

MH161( 3,31, 36 

2374 

2375 

2376 

Norwood  continued  237  7 

2378 

2379 

2380 

2381 

2382 

2383 

2384 

2385 
2366 

2387 

2388 
2369 

Initializes  matrixes,  as  in  Loqan,  to  define  the  Plymouth  2390 
airport,  weather  minimums,  and  approach  facilities  required.  2391 

2392 

2393 

2394 

2395 

2396 

2397 

2398 

2399 

2400 

2401 

2402 

2403 

2404 

2405 

2406 

2407 

2408 

2409 

2410 

2411 

2412 

2413 

2414 

2415 

2416 

2417 

2418 

2419 

2420 

2421 

2422 

2423 

2424 

2425 

2426 

2427 

2428 

2429 

Initializes  matrixes,  as  in  Loqan,  to  define  the  S.  Weymouth 
airport,  weather  minimums,  and  approach  facilities  required, 

2433 

2434 
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2436 

2437 

2438 
24  39 

2440 

2441 

2442 

2443 
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2445 
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2447 

2448 

2449 
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2453 

2454 

2455 

2456 
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(continued) 
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1 AuNT  un 

INITIAL 
INI T I AL 
INITIAL 
INI  r I At 
INIT  IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT IAL 

initial 

INIT  IAL 
INIT  I Al 
INIT IAL 
INITIAL 
INITIAL 
INIT IAL 
INI T IAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INITIAL 
INITIAL 
INIT  IAL 
INI TIAL 
TfcN-MAL 

INIT  IAL 
INIT IAL 
INIT IAL 
INITIAL 
INIT  IAL 
INIT IAL 
INIT IAL 
INIT IAL 
INI T IAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INITIAL 
INIT IAL 
INIT IAL 
INIT IAL 
INIT  IAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INITIAL 
INIT IAL 
INIT IAL 
INITIAL 
INITIAL  • 
INIT IAL 
INITIAL 
INIT IAL 
INITIAL 
INITIAL 
INIT |AL 
INI  T | Al 
INIT  IAL 
INITIAL 
INIT IAL 
INI T IAL 
INITIAL 
INIT IAL 
INIT IAL 

initial 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 


NM 1 |7I  1-2,11,4 

HH117I1.2)  ,8 

NHH7I  1,31,18 

MH  11711 ,41,92 

NH 11712*31, 24 

MHI  17  (2,4), 3 

Mm 117(3,1), l 

MMl 17(3,2), aQO 

MHI  1 7 ( 3-*  ,31  , 154 

MHH713-4.4) ,13 

MM  117(4, 1 I ,2 

MHll 7(4,21 ,120 

MMlt>4(l,l),29 

MM 154(2-3,1!  ,2 

MH154(3.2),5 

MX013( 1-3, 1-2). 660100 

MX013(3 ,21 ,660150 

MXO 1 3 (4 , 1 I ,660125 

MXU13(4, 2), 660200 

MX01 3(5- 7, 1-2  I ,760150 

M XO 13(8, 1-21 , 760200 

MXOl 3(9, 1-21 , 580150 

MX0l3(10-ll, 1-2), 620150 

MX013< 12, 1-2) ,620200  / 

Mm l 18 ( 1-2,1) ,6 

mm i l b ( 1 ,21, a 

MHU8I  1 ,3)  , lb 

MHI 1 8 ( 1 ,4) ,92 

Mm  118(2,3), 24 

MHI 1612,4) ,2 

MHlia(3,l),l 

MHI 18(3, 2), 210 

MHI 181 3-6,3) ,155 

MH116<  3-6,4)  ,14 

MHI 18(4,11,2 

MM  118(4,2), 30 

MM 118(5,11,3 

MH118(5,2),18C 

Mm  1 18(6, 1 ) ,4 

MM1 18(6,2) ,360 

MH 155(1,11,1 

MM1S5I1,2»,3 

MM 155(2,1), 28 

MX014(  1-3, 1-4) ,640100 

MX014(3, 2-4) ,640150 

MX0l4(4,2-4) ,920200 

MXO 14(4, 1 ) ,6401 75 

MXO 14 ( 5-6, 1-4  I , 760100 

MX014(7, 1-4) , 760150 

MXO 14(8, 1-4 ) ,920200 

XM»f ACIL.63 

XH»AOSf P, 1 

XHSMTCHG,  180 

XHStoTVAR,  it, 

XHiCi  A ¥ S T , 8 
XHtOAVEN,  18 
XMS#UNNV,5 
XM$OI  VP  T , 500 
XMIAIRPT, 18 
XM$HOL0 , 5 
XM»N(JRAO,  15 
XH$P  ADD* , 16 
XM$TOF , 10 
XMtwNNAX,  15 
XMJMAXTM, 30 
XH$TAKOU, 3 
XMILNDS  T , 5 
XH*PN0NE,-1 
XH$LN0SP,2 
XHITAR.VS,  100 
XH$  T AKC L , 3 75 
XM$CALM,5 


Initializes  matrixes,  as  In  Loqar.,  to  define  the  Taunton 
airport,  weather  mini mums,  and  approach  facilities  required 


Initializes  matrixes,  as  in  Loqan,  to  define  the  Tew-Mac 
airport,  weather  minimums,  and  approach  facilities  required 


PMFTV  FUNCTION  PN2,C2 
0,50/. 999,1  50 
NNVH  FUNCTION  PI, 010 
4,3/5,3/6,7/7,7/8,12/9,12/10,22/11,22/12,3 
CUL  FUNCTION  Pi. 07 
1,1000/2,750/3,500/4,400/5, 300/6,200/7,50 
VISA6  FUNCTION  PI, 07 
1,25/2,50/3,80/4, 100/5,150/6,200/7,300 
PMOFV  FUNCTION  PN2.C2 
0, 150/. 999, 450 
MOOJP  FUNCTION  Pl,D4 
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2500 

2501 

2502 

2503 
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2505 

2506 

2507 
2506 

2509 

2510 

2511 

2512 
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2514 

2515 

2516 
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2520 
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2523 
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2525 

2526 
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i 


1,1005/2, 18060/3* 

2015/9,29060 

2593 

LOGPN 

FUNCTION 

PI. 03 

2599 

0. 100/1 

, 7/10,9.6/ 

100, 2. 3/200 ,1.61/300, 1.2/900,. 92/500,. 69/600, .51/ 

2595 

700, .36/800, .22 /900,. 11 /999,. 001 

2596 

1 

FUNCTION 

PN1 ,02 

2597 

QxTl/li 

92 

2598 

2 

FUNC  TION 

PN1.C2 

2599 

0,91/1 

122 

2550 

3 

FUNC  TION 

PN1.C2 

2551 

0,121/ 

,192 

2552 

4 

FUNC  T|ON 

PN1,C2 

2553 

Oi  191/1 

,107 

2559 

CLOCK 

VARIABLE 

(Cl/60) *29*1 

2555 

ce  ilc 

EVA  P I ABLE 

FNSCE  lL»FN»PNCFV-300 

2556 

MTb  f 

FVAP  IABLE 

F Nil  OGP  N*P  3 

2557 

MTTP 

EVAP  IABIE 

FNSL0GRN*P9 

2558 

VlSAb 

FVAP  I ABL  F 

FN»VISAB*(FN$PNFT V-lOOI/2 

2559 

MT  VAR 

FVAP IABLE 

E NIL  OGP  N*XHSk»TVAP 

2560 

CEIL 

EVAP  I AbLE 

FNSCE IL»ENSPHFTV-100 

2561 

wTCHG 

FVAP  IABLE 

F NS  L OGP  N*  HhSwTCP'G 

2562 

TYPEA 

FVAP  I ABL  E 

XHSVFRtaT* Mh S V F P P T ( P2 »X« ST YPCT ) »v* TYPED 

2563 

TYPED 

EVAP  | ABL  E 

XHS  !FPMT*MHSI  FPPT  ( P2  , XH  ST  VPC  T ) 

2569 

OESTN 

EVAP  IABLE 

XmSVFPmT*Mh$VFPACI V SC LOCK ,XHSTYPCT|pVSDEST1 

2565 

0EST1 

EVAP  IA6L  E 

XM$ IFPKTAMhSIFPAC ( V SC LOCK .XHSTVPCTI 

2566 

OELTM 

FVAP  1 ABL  E 

6G*V  SOE  L T 2 

2567 

0ELT2 

E VAP  IABLE 

FNSLOGPN/lXHSVFPwMMHSvFPAC  (VSCLCCK  , 18)  ♦VS0ELT1  1 

2568 

0FLT1 

FVAP  IABL  E 

XHS JFRmT*MmSI FPAC (VSCLOCK . iei 

2569 

TOE 

FVAP  IABLE 

( 600* ( MmSDSTN (P15.P2I /P3I*5)/ 10 

2570 

TOFNP 

FVAP I AbLE 

C600*(NHSOSTNP(P15,P21/P3)*5I /10 

2571 

TAKOY 

VAP I ABLE 

Ml-l 

2572 

OELAV 

VARIABLE 

«l-P7 

2573 

DIP  MN 

VARIABLE 

XHSDIPNN*XmSLIPwN 

2579 

MOO 

EVAP IABLE 

FNSNGOSP/  100*PN7*VSSPPE  0/1000 

2575 

SPPfcD 

VAP  IABLE 

FNSMOOtP*  1U0 

2576 

LNOSP 

FVAP  1 Abl  E 

1 10* ( XSLNOTH*XHSLNOVL/60) *51/ 10 

2577 

CLPO 

EVAP  IABLE 

XSTHCTP*L*P6 

2578 

TRL  AC 

6VAP  IABLE 

XSTHC TP  * L * P6 

2579 

LFOAC 

BVAP  IABLE 

XSTMCTR  •GE*P6 

2580 

APSfcP 

FVAP IABLE 

(600*P1/P3*5I/1G 

2581 

SEPAP 

FVAP I AbL  E 

( 600*P1 /XhSTPLVL  *5) /10 

2582 

MOPwN 

FVAP  (Abl  E 

xhshnonf*khscirnn 

2583 

mEATh 

EVAP IABLE 

XHSCE  ILT*GE  • VSCE  1 LT*XHSVl  SA  T • GE  • V SV  1 5 AT 

2589 

appct 

FVAP IABLE 

9*(P16-1MP19 

2585 

CE  ILT 

VAP I ABL F 

XSTESS/1000 

2566 

V I $ AT 

• 

VAP l AbLE 

XSTESS* 1000 

2587 

2588 

• nEATmEB  module 

2589 

• KFATHEP  PARAMETERS 

2590 

• Pl-CCONTEP 

2591 

• Px-PANCCM  NUMBER  COUNT EP 

2592 

• P3-CCUNTEP 

2593 

• PA-CEILING  MATRIX  NUMBER 

2599 

• P5/Vi$AblLlTV 

PAT P IX  NUMBER 

2595 

• P6-DAY/MGHT  COUNT  E • 

2596 

• 

2597 

1 

GENERATE 

, , , 1 , ,6 

CPEATf  wEATHEP  TRANSACT 

2598 

2 

SPLI  I 

1 ,MTCL 

SENO  TnIN  TO  CEIL  CALC 

2599 

3 

SPLIT 

1 ,UTVS 

SEND  TWIN  TC  VIS  CALC 

2600 

9 

Ml  A 

ASSIGN 

1,2 

INITIAL  NICHY  TIME 

2601 

5 

ASSIGN 

6,0 

INITIAL  PARAMETER  6 

2602 

6 

ASSIGN 

3,0 

INITIAL  PAPAMETEP  3 

2603 

7 

TEST  GF 

VIC  LOCK  ,XH|OAYST,taTE 

IS  1 T DA VT  IMF 

2609 

8 

TcST  L 

VICLOCF  ,XHlUAVLN,NTb 

IS  IT  DAYTIME 

2605 

9 

ASSIGN 

1*3 

INITIAL  DAY  TIME 

2606 

10 

ASSIGE 

6,1 

DAY  COUNTEP 

2607 

11 

wTb 

ASSIGN 

2.PN2 

GET  PANCGM  NUMBER 

2608 

12 

NT  C 

ASSIGN 

3*,  1 

INCREMENT  COUNTER 

2609 

13 

TEST  IF 

P2,MHl(P3.Pll  ,hTC 

IS  mINO  EPCM  THIS  OI«EC 

2610 

19 

SAVE  VALUE 

MNOIR  ,MMl(P3,  11  ,M 

ST CPE  RIND  DIRECTION 

2611 

15 

ASSIGN 

2.PN2 

GET  PANOGM  NUMBER 

2612 

16 

mTO 

ASSIGN 

16,2 

INCREMENT  COUNTER 

2613 

1/ 

TEST  LE 

PI*  l 1 » K T£ 

IS  VELOCITY  DEFAULTED 

2619 

lb 

TEST  LE 

P2,MMl(  *3, PI)  , wTG 

IS  IT  THIS  VELOCITY 

2615 

15 

mte 

SAVE  VALUE 

nnvel.eninnvEl.e- 

STORE  MINO  VELOCITY 

2616 

20 

ASSIGN 

1-  . 3 

ASSIGN  CEILING  COUNTER 

2617 

21 

ASSIGN 

2.PN2 

GET  RANDOM  NUMBER 

2618 

22 

ASSIGN 

9 ,MH 1 1 P 3,  Ul 

STORE  Cc  ll  ING  MA  TP  IX 

2619 

23 

ASSIGN 

5.MH1 IP3, 13) 

STOP  E VISIBILITY  MATRIX 

2620 

29 

ASSIGN 

3,0 

INITIAL  COUNTER 

2621 

25 

WTE 

ASSIGN 

3* , l 

INCREMENT  COUNTER 

2622 

26 

TEST  LE 

P3,6.MfG 

IS  CEILING  DEFAULTED 

2623 

27 

TEST  LE 

P2,MH*9( P3.P1 ) ,NTE 

IS  this  the  ceiling 

2629 

28 

mfG 

SAVE  VALUE 

CEILP.P3,* 

STORE  CEIL  ING 

2625 

29 

TEST  ( 

P3, I.mTGG 

IS  IT  VEP 

2626 

30 

SAVE  VALUE 

CEIL.ENICEIL.n 

SET  CEIL  TC  MAX 

2627 

31 

TRANSFER 

,»»Tcr.rf 

GO  TO  VISAB  CALC 

2628 

t'jontinued) 
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a 

WTGG 

TEST  NE 

P 3.  2*  mTGGA 

IS  CEILING  750 

2629 

is 

SAVE  VALOT 

CE  1L.VACE  IL ,H 

STUPE  CEIL  ING 

2630 

34 

TRANSFER 

f mTGGG 

GO  TO  VISAE  CALC 

26  31 

35 

WTGGA 

SAVE  V Al  'JE 

CE 11 ,V$CE ILO.H 

STORE  CEIL ING 

2632 

36 

- T (jGO 

ASSIGN 

3«.P3 

CAUC  V IS  Ifc  IL ITY  COUNTER 

2633 

Si 

ASSIGN 

3* » Pfc 

ACOUNT  E OP  DAYTIME 

2634 

it 

ASSIGN 

i-t  l 

MICKEY  MOOSE 

2635 

3*5 

ASSIGN 

1 .0 

INITIAL  COUNTED 

2636 

<tQ 

ASSIGN 

2.RN2 

GET  PANDOM  NUMBER 

26  3 T 

41 

*Tm 

ASSIGN 

1 

INCREMENT  CCONTEF 

2638 

42 

TEST  l E 

P1.6.WT  ] 

IS  VISIBIL  I T V DEFAULTED 

2639 

4 s 

TtST  LE 

P2, MH*5IPl ,P5I .NTH 

IS  THIS  THE  VISIBILITY 

2640 

*4 

wT  I 

SAVE  VALUE 

V1SAP.P1.H 

STORE  VISIBILITY 

2641 

45 

TEST  f 

PI.  7.* TJ 

IS  IT  VFP 

2642 

46 

SAVE  VALUE 

VlSAfc.ENSVlSAK.H 

SE  T VI SAb  TO  MAX 

2643 

*. 7 

TAANSE  EP 

»«T  JJ 

GO  TO  VFP  CHECK 

2644 

46 

*Tj 

SAVE  VALUE 

VlSAb,V$VISAfc,H 

STORE  VISAE 

2645 

49 

WT  JJ 

SAVE  VALUE 

I E P W T . 1 . H 

IN  IT  f At  If  P CCNOf T IONS 

26  46 

50 

SAVE  VALUE 

VFRWT ,0  .H 

IN  I T IAl  IFP  CCNDIT  IONS 

264  7 

5 1 

TEST  E 

XH*VI SAP, 7 , W T K 

IS  VISAB  AT  MAX 

2646 

52 

TEST  E 

XHSCE IIP, 1 ,wTK 

IS  CEIL  AT  MAX 

2649 

53 

SAVE  VALUE 

IFRWT.O.H 

INITIAL  VFP  CONDITIONS 

2650 

54 

SAVE  VALUE 

VEPWT, 1 ,H 

INITIAL  VFP  CONDIT IONS 

2651 

55 

WTK 

ASSIGN 

1.PN2 

GET  RANDOM  NUMBER 

2652 

56 

LOGIC  S 

CHANG 

WEATHER  CHANGE 

2653 

57 

ADVANCE 

VS-TCHG 

MAI  T POP  NEATHEP  TO  CMA 

2654 

58 

TRANSFER 

, wT  A 

GO  TO  wi  AT  HE P CALC 

2655 

59 

wTCl 

ASSIGN 

3,XH*CE  IL  P 

STORE  CEIL  ING  P AR  AML  T EP 

2656 

60 

TEST  NE 

P 3 » l.WTCLL 

IS  CEIL  AT  MAX 

2657 

6 1 

TEST  NE 

P3.2.NTCLA 

IS  CEILING  750 

2658 

62 

SAVE  VALUE 

CE  IL.VSCEIL.H 

STUPE  CEIL ING 

2659 

63 

TRANSFER 

. wT  CLb 

GO  TO  WEATHER  CHANGE 

2660 

t>4 

wTCl  A 

SAVE  VALUE 

CE  IL.VACE  ILO.H 

store  ceiling 

2661 

65 

wTCLb 

LOGIC  S 

CHANG 

weathep  Change 

2662 

66 

wTCLl 

ASSIGN 

1.PN2 

GET  PANCOM  NUMBER 

2663 

67 

ADVANCE 

VAWTVAP 

MATT  FOR  WEATHER  CHANGE 

2664 

66 

transfer 

« mTCL 

GO  CALC  CE  IL  ING 

2665 

69 

WTvS 

ASSIGN 

1 .XhSVI  SAP 

STORE  VIS  PARAMETER 

2666 

7 C 

TEST  NE 

PI.  7, Mi VSS 

IS  VlSAfs  AT  MAX 

2667 

71 

SAVE  VALUE 

VISAS. VIV ISAb.H 

STORE  VISIBILITY 

2668 

7? 

-TvSS 

ASSIGN 

l .PN2 

get  ranocm  number 

2669 

73 

LOGIC  S 

CHANG 

WEATHER  CHANGE 

2670 

74 

ADVANCE 

VSwTVAP 

WAIT  FOR  WEATHEP  CHANGE 

2671 

75 

• 

transfer 

. mtvs 

GO  CALC  VISIBILITY 

2672 

2673 

— 

• CONI SCt  A/C*  S LEAVING  HOLO  AREA  ENTEP ING  A|P 

• * 

CONTROLLED  APPROACH 

2*  79 
2675 

76 

GENE  PATE 

...  1. . 1 

CREATE  TRANSACTION 

2676 

77 

SPLIT 

1 .A&1 

SEND  TwIN  TO  RUNWAY  MCO 

2677 

76 

GATE  LS 

E IN  16 

WAIT  FOR  FACILITIES 

2678 

79 

AA6F 

LOGIC  P 

ENTEP 

RESET  A/C  IN  HOLO  SWITC 

26  79 

aa 

CATE  LS 

ENTEP 

WAIT  F cp  A/C  TO  ENTER  H 

2680 

61 

AA8G  GATE  IP 
• A I P CCNTPCLLEP 

APCGO 

TAKES  CCNTPOL  OP  A/C 

WAIT  F CP  A I P CONTROLLER 

2681 

2682 

62 

UNL  I NN 

HU  ARC .AAA . 1 . 1 3.0.  AA6F 

RELEASE  A/C  FPOM  HOLD 

2683 

83 

GATE  IS 

E IN I 5 

WAIT  FOP  A/C  IN  TEST 

2684 

84 

LOGIC  P 

E 1 N | 5 

A/C  IN  TEST 

2685 

ji 

TRANSFER 

• 

• CP  E AT  E A/C  AND 

• 

,AA6G 

L C AC  INTO  HOLO  APEAS 

CHECK  FOP  NEXT  A/C 

2*0* 

2687 

2688 
2689 

66 

GENE  PATE 

CREATE  A/C  *S 

2690 

67 

GATE  IP 

E 1 N I 2 

WAIT  FOP  PREV  A/C  ’ 

2691 

fcfl- 

LOCK  5 

P IN| 2 

A/C  IN  CPEMlQh. 

2*91 

89 

ASSIGN 

1.PN1 

GET  RANOCM  NUMBER 

2693 

90 

AOVANCE 

VlOELTM 

WAIT  FOP  A/C  IN  MOLD 

2694 

ax  _ 

LOCI C P 

• ASSIGN  A/C  TAIL 

PINI2 

NUMBER 

A/C  CP  EAT tO 

2*95 

2696 

92 

SAVE  VALUE 

ACNUN*. I.H 

INCREMENT  A/C  TA/L  NIJM 

2697 

93 

ASSIGN 

• ASSIGN  A/C  OEST 

5.XH8ACNUP 

I NAT  I ON 

ASSIGN  A/C  TAIL  NUM 

2698 

1*99 

94 

ASSIGN 

1 . P N 1 

CHOOSE  PANCOM  NUMBER 

2700 

AS  - 

SAVLVALUE 

TYPCT.O.H 

INITIAL  ALRPQRT  CCUfUER 

2Ifll 

96 

ACC 

SAVE  VALUE 

TVPCT4. 1 .H 

INCREMENT  AIRPORT 

2702 

97 

TEST  NE 

XHlTVPCT , XHIAIRPT .AGO 

CHECK  ALL  AIRPORTS 

2703 

98 

TEST  G 

PI, V50PSTN, AGO 

IS  THIS  THE  A I P POP  T 

2704 

TRANSFER 

ASSIGN 

, ACC 

GO  CHECK  AGAIN 

2705 

100 

ACO 

2.XHITVPCT 

ASSIGN  DESTINATION 

2706 

• A/C  TYPE 

2707 

101 

SAVE  VALUE 

TrPCT.O.H 

INITIAL  COUNTEP 

2708 

102 

ASSIGN 

l.RNl 

GET  PANOOM  NUMBER 

2709 

103 

A A 0 

SAVE  VALUE 

TYPCTa,  1 ,H 

INCREMENT  TYPE  COUNTER 

2710 

104 

TEST  G 

P1.V1TYPE  A.AAG 

IS  THIS  THE  TYPE 

2711 

105 

TEST  E| 

XH1TVPCT, 3.AA0 

IS  IT  TYPE  4 

2712 

106  . 

SAVE  VALUE 

TYPCT.4.M 

IXPE  A AIL- 

2711 
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107 

4 AG 

ASSIGN 

4*XHSTYPCT 

ASSIGN  A/C  TYPE 

2714 

• ASSIGN  A/C  WEIGHT  CLASS  AND  CATAGORV 

2715 

108 

ASSIGN 

1 »RN1 

GET  RANOOM  NUMBER 

2716 

IQS 

ASSIGN 

8,0 

INITIAL  PARAMETER  B 

2717 

110 

AHA 

ASSIGN 

8*.  1 

INCREMENT  COUNTER 

2718 

111 

_ 

P 1 » MH$C  AT  NT (P4|P8liABA 

FIND  CATAGORV  OF  A/C 

—2719 

112 

ASSIGN 

14, P8 

STORE  CATAGORV 

2720 

113 

ASSIGN 

8 ,4 

INITIAL  COUNTER 

2721 

i u 

ASSIGN 

1.RN1 

GET  RANOOM  NUMBER 

2722 

1'5 

ABB 

ASSIGN 

84,1 

INCREMENT  COUNTER 

2723 

1 16 

TEST  LE 

Pl,MHSCATWT(P4,P8l , ABB 

FIND  WEIGHT  ClASS 

2724 

117 

ASSIGN 

ixP.ft 

STORE  WEIGHT  CLASS  . 

— 2225 

118 

ASSIGN 

9-, 4 

CALC  WEIGHT  CLASS 

2726 

• ASSIGN  a/C  speed 

2727 

119 

ASSIGN 

3 ,F  NR  14 

CALC  A/C  SPEEO 

2728 

• LOAD 

display  MATRIX 

2729 

120 

HSAVE  VALUE 

DELAY*, l,P4,l ,H 

STORE  NUM  A/C  CREATED 

2730 

ill 

TEST  LE 

P2j/HFH0LCi  ALA 

IS  DESTINATION  SECQNOAR 

2731 

122 

ABC 

SAVE  VALUE 

ACCTR*.  1 , H 

INCREMENT  CISPLAV  COUNT 

2732 

ui  _ 

MSAVEVALUE 

0ELAY4,2,R4,l ,H 

STORE  NUM  PR  I A/C 

2733 

124 

ASSIGN 

15,1 

A/C  DESTINATION  CHANGED 

2734 

1 iJL 

ASSIGN 

10, P5 

LOAD  A/C  TAIL  NUMBER 

2735 

126 

ASSIGN 

5 ,XH4ACC  TR 

ASSIGN  0 I S PL AY  COUNTER 

2736 

127 

AlilGN 

8,0 

initial  PARAMETER  8 

- 2737 

128 

ASSIGN 

1*0 

INITIAL  PARAMETER  1 

2738 

1£? 

LOGIC  S 

ENTER 

A/C  IN  HOLC  AREA 

2739 

130 

PARK 

A/C  MARK  TIME 

2740 

ill 

LINK 

HDARC.P10 

LOAD  A/C  INTO  HOLD  AREA 

2741 

• 

2742 

• UNLOAD  HQ  in  AREAS  AND  CANO  A/C 

2ZAJ 

e 

2744 

132 

AAB 

ADVANCE 

P 7 

LAND  A/C 

2745 

133 

GATE  LP 

F IN I l 

ENSURE  ALL  A/C*S  IN  SCH 

2746 

134 

UNL I NK 

P11,TERM, 1,5*P5,ERR 

A/C  OFF  LAND  SCHEDULE 

2747 

135 

TEST  NE 

VIOELAY , 0 , NOL  V 

TEST  FOR  DELAY 

2748 

116_ 

*SAVi  VALUE 

DELAY*,5,P4,l  ,H 

STORE  NUM  A/C  BEL£VfcD 

2749 

137 

MSAVEVALUE 

DfcLAY*,6,P4, VSOELAV.H 

STORE  OELAV  TIME 

2750 

138 

NOLY 

SAVE  VALUE 

ARC GO- , l , H 

A/C  NOT  IN  CONTROL 

2751 

119. 

TEST  L 

XHtARCGO*  MH»ARSEP( XH$AR  SEP, 

ill.TEPMl  CAN  AIR  CONTROL  N 

2752 

140 

LOGIC  R 

ARCGO 

ALLOW  NEXT  A/C 

2753 

1M 

TERM! 

ASSIGN 

l • P 4 

STORE  A/C  TYPE 

2754 

142 

MSAVEVALUE 

0ELAV*,9,P4, 1 * H 

STORE  NUM  A/C  LANCED 

2755 

143 

SPLI  T 

IrTAA, ,3 

REDUCE  X AC  T SIZE 

2756 

144 

LOGIC  S 

LNOSP 

NO  SAME  RUNWAY  TAKEOFFS 

2757 

lira 

ADVANCE 

1 

WAIT  ONE  MINUTE 

2758 

146 

TEST  GE 

XH1ARSEP, XHANORAO, AABA 

IS  IT  RAOAP  CONTROL 

2759 

147 

ADVANCE 

2 

WAIT  ADOIT  IONAL  2 M I NUT 

2760 

148 

A ABA 

LOGIC  R 

LNDSP 

A/C  CLEAPEO  FOR  TAKEOFF 

2761 

149 

TERMINATE 

TERMINATE  A/C 

2762 

* 

2763 

• TAKE 

OFF  a/C 

2764 

• 

2765 

150 

T A A 

ADVANCE 

VfMOO 

WAIT  FOP  TURN  AROUNO 

2766 

151 

PRIORITY 

0 

DECREASE  PRIORITY 

2767 

152 

MSAVEVALUE 

DELAY*, 13, PI , l,H 

2768 

153 

MARK 

A/C  MARK  TIME 

2769 

154 

ASSIGN 

2, Cl 

STORE  CLOCK 

2770 

155 

SAVE  VALUE 

TAKOF*, 1, H 

INCREMENT  A/C  COUNTER 

2771 

156 

ASSIGN 

3, XHiTAKOR 

STORE  A/C  NUMBER 

2772 

157 

SPL  I T 

1 .TAB 

SENO  TWIN  TC  SCH  CHECK 

2773 

158 

LINK 

TAKOF ,P2 

A/C  IN  QUEUE 

2774 

159 

TAB 

GATE  LR 

TAXCF 

IS  A/C  REACV 

2775 

UP 

LOGIC  S 

TAKOF 

NO  MOPE  A/C'S 

2776 

161 

T ACC 

GATE  LR 

F INI  1 

IS  CHECK  CLEANED 

2777 

162 

LOGIC  S 

F INI  1 

A/C  IN  CHECK 

2778 

163 

SAVE  VALUE 

TMCTR  ,P2 

STORE  ETA 

2779 

164 

UNI  INK 

1, TAD, l , bVtCLRL,, T6KCF 

FIND  NEXT  LANDING  A/C 

2780 

165 

GATE  IS 

CLRD 

WAIT  FCR  A/C  FOUNO 

2781 

16* 

LOGIC  R 

f INI  1 

TEST  COMPLETED 

2782 

167 

LOGIC  R 

CLP  0 

A/C  RETURNED  TO  CHAIN 

2783 

168 

SAVE  VALUE 

l NC  TM- , C 1 

MINUTES  TO  LAND  TIME 

2784 

169 

TACO 

TEST  G 

XHlWNVEL,  XHSKNMAX  , T AC.  A 

IS  WIND  ABCVE  MAX 

2785 

wo 

GATE  LR 

LNOSP 

WAIT  FOR  TAKEOFF 

2786 

W1 

74C4 

TEST  NE 

VSLNCSP  tOtlAKOf- 

ANY  LAHDINC  A/C 

2787 

111 

TEST  L 

VALNDSP.XHALNOSP,  TAKOF 

APE  SEPAR  CBSERVEC 

2788 

173 

MSAVEVALUE 

DELAY* , 12,P1,XSLNDTM,h 

STORE  DELAY  TIME 

2789 

174 

ADVANCE 

X IL  NOT  M 

WAIT  FOR  A/C  TO  LAND 

2790 

175 

TRANSFER 

, TACC 

GO  TRY  NEXT  A/C 

2791 

W6 

TAO 

SAVE  VALUE 

LN0TM.P6 

STORE  LANOING  TIME 

2792 

177 

SAVE  VALUE 

LNDVL , P 3 , H 

STORE  LANOING  VELOCITY 

2793 

178 

LOGIC  S 

GIRO 

A/C  RECORDED 

2794 

179 

L INK 

P11.P6 

RETURN  A/C  TO  CHAIN 

2795 

180 

TBKOF 

LOGIC  R 

FINI  1 

TEST  COMPL  ETED 

2796 

181 

LOGIC  R 

CL«D 

A/C  RETURNED  TO  CHAIN 

2797 

182 

SAVE  VALUE 

INOTM.O 

ZERO  LANO  TIME 

2798 

183 

SAVE  VALUE 

LNOVL  ,0  ,H 

ZFRO  LANO  SPEEO 

2799 
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189 

1 ft  AN  SF  E ft 

, TACO 

GO  TO  TAKE  CPF  CHECK 

2800 

165 

TAKOF 

TEST  LE 

XHJTAKVS,  XH$V  ISAB.NC  T A* 

CHECR  VISIBILITY 

2801 

186 

TEST  IE 

XH»TAKCL«XHtlEllf NCIAK 

CHECK  CEIL  INC 

2802 

187 

UNI  I NR 

TARCF, TERM, 1, 3, , ERR 

TAKE  OFF  A/C 

2803 

1 8b 

A OVA  NC  fc 

1 

WAIT  1 MINUTE 

2809 

189 

TEST  GE 

XHSAPSf P, XHANCPAD, TAb 

IS  IT  RAOAP  ENVIRONMENT 

2805 

190 

ADVANCE 

2 

WAIT  ANOTHEP  2 MINUTES 

2806 

191 

TAF 

i oc  I C ft 

T AK  OF 

NEXT  A/C  1 NTC  CHECK 

2807 

19* 

TEST  Nt 

VtTAKDV.O.TAF 

ANY  DELAYS 

2806 

193 

M SAVE  VALUE 

DELAY*,  10, Rl  , l,H 

STORE  MJM  A/C  DELAYEL 

2809 

199 

MSA  VF  VALUE 

DELAY*,  11,  ftl  , V*TARf:Y»H 

STORE  DELAY  T I *•  P 

2810 

195 

TAF 

TERMINATE 

terminaie  A/C 

2811 

196 

NOTAK 

DATE  LS 

CHANG 

WAIT  FOP  WtATHEP  TC  CHA 

2812 

197 

TRANSFER 

, T ACC 

GO  CHECK  TAKE  OFF 

2813 

198 

T £>M 

TERMINATE 

TERMINATE  TWIN 

2819 

199 

ERR 

ASSIGN 

XHSERRCP, 101 

THIS  STATE  BOMBS  MODEL 

2815 

• 

2816 

• TEST 

ANC  LCAC  LAN01NG  SCHEDULE 

2817 

* 

2816 

*00 

AAA 

LOGIC  S 

F INI  5 

A/C  IN  TEST 

2819 

201 

TEST  IE 

Ml,AH*MAXTM,AEOh 

HAS  A/C  WAITED  TOC  LONG 

2820 

*02 

SAVE  VALUE 

ARC  GO* , l , H 

A/C  IN  CONTROL 

2821 

*03 

TEST  CE 

XH$ARCGO,MHSARSFP(XH$AftSEP,  11  ) 

, AEA  CAN  CONTROL  HANDLE 

2822 

209 

LOGIC  S 

ARCGO 

00  NOT  LET  IN  NEXT  A/C 

2823 

205 

TRANSFER 

, AE  A 

GO  TO  RUNWAY  CHECK 

2829 

*06 

AO  I 

GATE  LS 

CHANG 

WAIT  FTP  WEATHER  CHANGE 

2825 

207 

LOGIC  P 

CHANG 

PESET  WEATPEP  CHANGE 

2826 

2oe 

UNI  I NP 

HDAPC , AEA , ALL  ,13,1 

CHECK  All  A/C  WAITING 

2827 

209 

TRANSFER 

, AD  I 

GO  TO  WAIT  FOP  CHANGE 

2828 

• DETERMINE  LANDI 

NG  RUNmAY 

2829 

210 

AE  A 

ASSIGN 

1 ,XH*PUNWY 

STORE  RUNWAYS 

2830 

*11 

PRICE  1 TV 

0 

CECREASt  PRIORITY 

2831 

*1* 

ASSIGE 

6,0 

INITIAL  PARAMETER  8 

2832 

*13 

A SSI CN 

1 * , 1 

INCREMENT  RUNWAYS  BY  1 

2833 

219 

ASSIGN 

1 (MHS0STMP1  ,P2I 

S TO0  E A®  PP  I MATO  IX  NUMB 

2839 

215 

TEST  NE 

P 15,0,AEAA 

IS  A ft  PR  T PRIMARY 

2835 

2 16 

TEST  G 

P2,XHSHOLO,A1AA 

HAS  OR IG IN  CHANGED 

2836 

*17 

ASSIGN 

1 , XH  SRUNta  Y 

STORE  RUNWAYS 

2837 

218 

ASSIGN 

1*.  1 

INCREMENT  RUNWAYS  BY  1 

2838 

219 

ASSIGN 

1 ,MM»OSTMPl,  11 

STOPE  HOLD  AREA  1 

2839 

2*0 

AEA  A 

TEST  GF 

ViCLOCR ,MH*1I 1, 21 ,AEOO 

IS  ARPPT  OPEN 

2890 

221 

TEST  IE 

ViCLOCR  ,MH*l  11,3)  , AE  DO 

IS  ARPPT  OPEN 

2891 

*22 

ASSIGN 

6,3 

STORE  DAY  TIME  ROW 

2892 

223 

ASSIGN 

i,RR*iu,n 

STORE  MAX  ROW 

2893 

229 

TEST  GE 

VICLOCR, Mh*H2,2)  .At  B 

IS  IT  CAY  TIME 

2899 

us 

TEST  C 

VICLOCR  ,MH*l  ( * , 3)  , AE  0 

IS  IT  DAY  TIME 

2895 

226 

Af  6 

ASSIGN 

6 ,MH* 1(2,1) 

STORE  NIGHT  ROW 

2896 

227 

ASSIGK 

7 , MH* 1 1 1,1) 

STOPE  MAX  ROW 

2897 

228 

ASSIGN 

7*.  1 

INCREMENT  MAX  ROW 

2898 

229 

AEO 

TEST  G 

XHSMNVEL,XH|CALM,AEF 

IS  WING  ABCVE  MAX 

2899 

2 30 

AE  06* 

SAVE  VALUE 

DIRWN.XHiWNDI P,H 

STGRf  WIND  DIRECTION 

2850 

*31 

SAVE  VALUE 

0 I P M N—  , MH  • 1 1 P 6 , * ) , H 

SUBTRACT  RUNWAY  HEADING 

2651 

2 32 

TEST  l 

XH$OIRwN,0,AED6fc 

IS  IT  NEGATIVE 

2852 

233 

SAVE  VALUE 

OIRWN, ViMOPwN.H 

MAKE  IT  POSITIVE 

2853 

2 39 

AEObB 

TEST  GE 

XHIOIRMN, leO.AEOBC 

IS  IT  GREATER  THAN  180 

2859 

*35 

SAVE  VAl UE 

CIRwN- , 360, H 

SUBTPACPT  360 

2855 

2 36 

AED6C 

TEST  G 

VID 1 P WN ,6900 , AE  F 

IS  RUNWAY  IN  80  DEGREES 

2856 

237 

AE  OA 

ASSIGN 

6*,  1 

INCREMENT  PCW  COUNTER 

2857 

2 38 

• 

TEST  GE 

P6,P7,AE0B 

IS  POW  COUNTER  AT  MAX 

2858 

2 39 

TEST  NE 

P8,0, AEOO 

ANY  OTHER  PUNWV  SELECT  1 

2859 

290 

ASSIGN 

15, MH* I 1 P 8 , 1 ) 

STORE  LANDING  RUNwAY 

2860 

291 

TRANSFER 

, ADDC 

GC  TO  CHECK 

2861 

292 

A EDO 

TEST  E 

P15,0,AE0E 

IS  A/C  DESTINATION  PRIM 

2862 

293 

Pft  I HR  I T Y 

2 

INCREASE  PRIORITY 

2863 

299 

ASSIGN 

l 5,  PN5 

CHOOSE  RANCOM  NUMBER 

2869 

295 

TEST  LE 

P15,XH|0IVPT,AED00 

DIVEPT  A/C  TO  PPI  APPPT 

2865 

296 

TERMINATE 

TERMINATE  REMAINDER 

2666 

297 

AE  000 

MSAV  E VALUE 

DELAY*, 3,P9, 1 ,H 

STORE  NUM  DIVERTED 

2867 

298 

TRANSFER 

, ABC 

GC  TO  PR  1 ARPRT 

2868 

299 

A EOE 

TEST  F 

PI  3,0, AEOF 

IS  A/C  WAITING 

2869 

250 

SAVE  VALUE 

ARCGO- , l , H 

REMOVE  A/C  FM  CONTROL 

2870 

251 

TEST  LE 

xhiapcgo.mhiarsepixhiapsep, 111 

, AEDEE  CAN  A/C  FNTER 

28  71 

*52 

LOGIC  R 

ARCGO 

CLEAR  NEXT  A/C 

2872 

253 

AEOEE 

GAT  f LR 

F INI  1 

ALLOW  1 A/C  IN  TEST 

2873 

2 59 

UNI  1 NR 

1 ,Tf RM, 1,10 

REMOVE  TWIN  FM  LAND  SCH 

2879 

255 

UNLI NR 

2.TERM,  1,10 

REMOVE  TWIN  FM  LAND  SCH 

2875 

2 56 

SPLIT 

l.ALOG 

CREATE  TWIN 

2876 

257 

ASSIGN 

13,1 

A/C  IS  WAITING 

2877 

258 

AEDF 

LINR 

HDARC  * p 10 

PUT  BACK  INTO  HOLD 

2878 

2 59 

AFOG 

AOVANCE 

XHIMAXTM 

WAIT  MAX  TIME 

2879 

260 

UNI  I NR  . 

HDARC ,TERM,l, 10,, AEOH 

REMOVE  A/C  FM  MOLO  AREA 

2880 

261 

MSAVE  VALUE 

0ELAY*,8, P9, 1 ,M 

STORE  NUM  A/C  CAN'T  LAN 

2881 

262 

TERM 1NATE 

TERMINATE  A/C 

2882 

*63 

AEOH 

PRIORITY 

0, BUFFER 

DECREASE  PRIORITY 

2883 

269 

UNI  I NR 

HOARC.TEPM, l, 10 

REMOVE  A/C  FM  HOLD  AREA 

2889 

*65 

MSA VE  VAl UE 

OE l AY* , 8 , P9 , 1 , H 

STORE  NUM  A/C  CAN'T  LAN 

2885 

(cont  inued) 
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266 

TERMINATE 

TEPMINAIE  A/C 

2686 

267 

ACF 

TEST  Nf 

P8f Of AEFf 

MAS  PijNmAY  SELECTEO 

2887 

268 

Save  value 

TESSt VSOIPMN 

STQPE  MING  DIP  EC  T I ON 

2668 

269 

SAVE  VALUE 

0IRWN,XM$WNG1R,M 

ST OPE  MlNO  OIBECTION 

2889 

HQ 

SAVE  VALUE 

G1RwN-,Mm*1(R6,2)  ,M 

SU8TPACT  P UNMAY  OIPECTI 

2890 

271 

TEST  l 

XNSOIPmN* O.AEFO 

IS  IT  NEGATIVE 

2891 

2 72 

SAVE  VALUE 

OIPMN.VtMOPMNfM 

MAKE  IT  POSITIVE 

2892 

273 

AEFD 

TEST  GE 

XHSOIPttNf 1 80 1 AE F 6 

IS  IT  ORE A IFF  THAN  180 

2893 

2 74 

SAVE  VALUE 

GJPwN-, 360,M 

SU8TPACT  360 

2894 

275 

AEF6 

SAVE  VALUE 

TESS-fVSOIPMN 

SUBT P ACT  w INC  CIFFFPENT 

2895 

2 76  _ 

TEST  L 

X tTESS*  Of  AEOA 

IS  TMIS  puamav  CLOSEP 

2896 

277 

A£  F E 

TEST  ME 

XHiVFPtfT  f 1 « ACC 

IS  IT  VfP 

2897 

278 

ASS  106 

16,  C 

INITIAL  PAPAMATEP  16 

2898 

2 79 

ASSIGN 

12  ,MH*1 1 P6»  3) 

STORE  FACILITY  MATRIX 

2899 

2 80 

AEG 

ASSIGN 

16  4 f 1 

INCREMENT  PARAMETER  16 

2900 

281 

TEST  LE 

P 16 . MH • l ( 2,41  ,AELA 

CMECF  all  approaches 

2901 

2.82 

ASSIGN 

11,0 

INITIAL  COUNTER 

2902 

283 

AEM 

ASSIGN 

ll«.l 

INCREMENT  COUNTER 

2903 

2 86 

TEST  LE 

P11,4,AEK 

TEST  ALL  FACILITIES 

2904 

285 

TEST  N6 

MH*12IP16,P11  1,0, AEM 

IS  EACH  IT  V ZERO 

2905 

286 

SAVE  VALUE 

GUMMY , MM* 121 P 16 , P 1 l l,H 

GUMMY  STORE 

2906 

28/ 

TEST  NE 

mx  sf  ac  1 l I x Mi  Gummy  , 1 1 , l,  aem 

IS  facility  down 

290  7 

286 

transfer 

t AEG 

CHECF  NEXT  APPROACH 

2908 

2 89 

Af* 

SAVL VALUE 

CEIL  TfXHICE 1L  ,8 

STORE  CEIL  ING 

2909 

2 90 

SAVE  VALUE 

VISAT, XH»VISA6,N 

STORE  VISIBILITY 

2910 

291 

SAVE  VALUE 

Cf  11  T-,  MM*1I  1 ,4)  , H 

Subtract  arprt  elevatio 

2911 

29  2 

TEST  NE 

MM«1* IP16.51 f OfAEL 

IS  OM  PEGU  IRED 

2912 

293 

SAVE  VALUE 

G0MMY,MH*12(P16f 51 ,H 

GUMMY  STOPEP 

2913 

2i<t 

TEST  NE 

MX$E AC IL ( XH SCUMMY , 1 ) , l , AEL 

IS  OM  UR 

2914 

295 

SAVE  VALLE 

V I SAT-, 25, H 

UPOATE  VlSAfe 

2915 

296 

SAVE  VALUE 

CEIL  T- , 50 , M 

UPDATE  CEILING 

2916 

297 

AEL 

TEST  NE 

MH«12(P16,6I,0,AEM 

IS  MM  REQUIRED 

2917 

298 

SAVE  VALUE 

GUMMY,MH*12I R16.6  1 ,M 

GUMMY  STOREP 

2918 

299 

TEST  NE 

MX ftF AC  11  1 XMSCUMMY ,11,1, AEM 

IS  MM  UP 

2919 

SAVE  VALUE 

V I S A T - , 25  , ri 

UPOATE  VISA6 

2920 

301 

SAVE VALUE 

CE  ILT-,50,m 

UPOATE  CEIL 

2921 

302 

AEM 

TEST  NE 

Mh*12IP16,7 1,0. AEE 

IS  ALS  PEQtIPEO 

2922 

30J 

SAVE  VALUE 

GUMMY, MM*12IP16, 71  ,H 

Dummy  STOREP 

2923 

304 

TEST  NE 

MX&F ACIL f XH»GO«MY, 1 1 , 1 , AEC 

IS  ALS  UP 

2924 

305 

SAVE  VALUE 

CE  Jl T- , 50»M 

UPOATE  CEIL 

2925 

306 

SAVE  VALUE 

VISA!-, 50, H 

UPOATE  VlSAe 

2926 

30  7 

AEO 

TEST  HE 

Mm*12IP16,61 ,0,AEP 

IS  MlAL  RECUlPfO 

292  7 

308 

SAVE  VALUE 

oommy , mm* 121 P 16 ,6 l ,m 

GUMMY  STOREP 

2928 

309 

TEST  NE 

MXIF ACIlI XMILUMMY , 1 | , 1, AEP 

IS  MlRL  UP 

2929 

310 

SAVE  VALUE 

Y 1 S A T - , 50  ,M 

UPDATE  VlSAfe 

2930 

311 

AEP 

ASSIGN 

12 , mm* 1 1 P6,41 

STORE  M|NMA  T AfcL E 

2931 

312 

SAVE  VALUE 

Gummy ,mm* i < Pt , 1 1 , m 

Gummy  STOPER 

2932 

313 

SAVE  VALUE 

IESS.MX*12< V$APPCT,XH*GUMMV| 

GUMMY  STOREP 

2933 

314 

TEST  NE 

6v IwE  A T h , l , AGO 

IS  mEATmER  cx 

2934 

315 

ASSIGN 

1 2 , MM* 1 ( P 6 , 3 1 

STORE  RUNMAY  SELECTLO 

2935 

316 

TRANSFER 

.AEG 

CmECf  NEXT  APPROACH 

2936 

317 

AGO 

ASSIGN 

12,0 

INITIAL  PARAMETER  12 

2937 

318 

TEST  E 

P 1 5 , 0, AOOA 

IS  A/C  DCS  F MAT  ION  RRIM 

2938 

319 

f E RMINATE 

TERMINATE  SECGNGAR V AC 

2939 

320 

A GOA 

ASSIGN 

l5,MM*ltP6,ll 

STUPE  RUNMAY  SFLEC  TEO 

2940 

321 

TEST  G 

AMtuNVE  L • XMlnNMAX ,AGGC 

IS  MlNC  MAXIMUM 

2941 

3*2 

ASSIGN 

6,P6 

STORE  RUNmAV  SELECTED 

2 942 

323 

TRANSFER 

, ALGA 

GO  CMECF  FTP  CLOSER  RUN 

2943 

324 

AOOC 

ASSIGN 

1,0 

INITIAL  PARAMETER  l 

2944 

325 

TEST  i 

P 1 3 , 1 , AD06 

IS  A/C  IN  KLG 

2945 

3 26 

ASSIGN 

13,0 

A/C  CL  EAR  EC  TO  LANG 

2946 

32  7 

P*>IC  PI  Tv 

2 

INCREASE  PRIORITY 

2947 

328 

LOGIC  S 

ENTER 

A/C  IN  MCIC  AREA 

2948 

329 

L INF 

K0APC.P10 

PUT  A/C  INTO  MOLD 

2949 

3 30 

A0D6 

TEST  E 

P9,  1, AGE 

IS  AIP  WEIGHT  CLASS  1 

2950 

331 

TEST  f 

XMIVFPmT, 1 , AGE 

IS  IT  VFP 

2951 

3.32 

A «SIGN 

11*2 

USE  SECONDARY  punway 

2952 

333 

ASSIGN 

/,XM»rr.f 

SI  OPE  AVERAGE  TOE 

2953 

3 34 

TRANSFER 

• AGF 

CO  TO  CALC  ETA 

2954 

335 

AGE 

ASSIGN 

11,1 

USE  PRIMARY  RUSH  AY 

2955 

336 

MSA VI VAl  Uf 

VFP  AC  ,V»U  (GF  ,1'-,P15,M 

2956 

337 

TEST  r€ 

XMIAP SEP, Xh$NCEAG,AGEE 

IS  PAGAP  UP 

2957 

338 

ASSIGN 

7,  VfTCFNP 

CALC  Ttf  NCN  PAGAP 

2958 

3 39 

transfer 

, AGF 

GO  TO  CALC  ETA 

29  59 

340 

Auf 

ASSIGN 

7,  ViTOF 

ASSIGN  TIMf  OF  FLIGHT 

2960 

• 0 ALGOL  ATE  ETA  AND  CONFLICTS 

2961 

341 

A Of 

ASSIGN 

6 ,p  7 

RECORD  TIRE  GF  FLIGHT 

2962 

362 

ASSIGN 

8*0 

296  3 

343 

TEST  G 

P2,XMtMGLt,AGC 

IS  A/C  OlV'RTEC 

2964 

344 

"SAVEVAI  JE 

GEL  A V* , 4 , P4 , P 7 , M 

STORE  TOR  FM  SEC  /RPRT 

2965 

345 

AOG 

ASS  I G* 

6 ♦ , C l 

ASSIGN  F ST  T|Mf  of  APIV 

2966 

346 

688 

GATE  LP 

F INI  1 

ALLOW  1 A/t  IN  TEST 

2967 

34  7 

LOGIC  S 

F INI  1 

A/G  IN  TEST 

2968 

346 

UNI  INF 

1 ,TE PM,  |,10 

REMOVE  A/C  FM  1 ANL  SCM£ 

2969 

349 

UNL 1 NF 

2 ,Tf  »•*,  1,  10 

REMOVE  A/t  F*  I AND  StMf 

2970 

>50 

SAVE  VALUE 

T MG  T P , P 6 

STORE  ETA 

2971 
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1 


151 

8BB6 

UNI  IN* 

P 1 1 ■ 660  • Al  L ,6  VALEO  AC,  ,861 

FETCH  L E AO  A/C«S 

352 

GAU  LS 

E INI  4 

MAIT  FfjP  CALC  CGNPIETE 

353 

86  A 

LOGIC  P 

E 1N14 

PESET  SNITCH 

3 54 

UNI  1 N* 

PI it  BBC. 1 ibVATPLAC, ,6ej 

FETCH  TRAIL  A/C 

355 

6 BA  A 

GATE  IS 

E IN I 3 

WAIT  FGP  C AlC  COMPl  ETE 

J58 

.106 11  .f 

i 11113 

M SET  SWI£tl_ 

357 

LOGIC  P 

E IN!  1 

A/C  OUT  Of  TEST 

358 

TEST  f 

UT  PLTN.O.CCC 

DOES  TRAIL  A/C  EXIST 

• IfiAlUMt  A/C  DO  £3  NOT  E/IST 

359 

TEST  NE 

X SI  EOT  N ,0 ,86f 

DOES  LEAO  A/C  EXIST 

• L t AO 

A/C  EXISTS 

360 

Bb  AO 

ASSIGN 

1.0 

INITIAL  PAPANf  TIP  1 

Jt>l 

TEST  LE 

P9,XH$LE0MT ,8£AG 

IS  LEAL  A/C  SNAU.LP 

362 

TEST  E 

XHSLEOmT,  3 • 66  Ab 

1 S l t AO  A/C  HE  IGHT  3 

A 63 

AiiliA 

1*6 

ASSIGN  t TC  PARAMETER  1 

3t4 

ASSIGN 

!♦ » Xh$l EOMT 

AOD  l E AO  A/C  HE  IGHT 

365 

ASSIGN 

1-.P9 

Sob  TP  AC  T A/C  Ht  (GHT 

366 

ASSIGN 

1,NHSARSEP(XHSARSEP.P1 | 

DETERMINE  agl  separtign 

367 

TPANSE EP 

* bBAC 

GO  TC  C Al C TCTAI  SCPAPA 

3t6 

8BA6 

TEST  E 

Xh$LEGHT,2«B6AC 

IS  LEAD  A/C  HE IGhT  2 

365  ^ 

ASSIGN 

1.9 

ASSIGN  9 TC  PAP AMI T£R  l 

370 

ASSIGN 

l ♦ » xh$l  e On  t 

AGO  l t AC  A/C  HE IGHT 

371 

ASSIGN 

1-.P9 

SUBTRACT  A/C  HE  IGHT 

372 

ASSIGN 

1 ,MHtAPSEP(XH»APSEP,  »1 1 

DETERMINE  AGL  Sf  PAHA  TIL 

37> 

86  AC 

ASSIGN 

1 ♦ , NH  SAP  SfPlXNAAPSEP.Sl 

DETERMINE  TOTAL  S f PAPA  T 

374 

TEST  L 

Pl.XHSLNOSl ,bbAt 

IS  l ANL  SI  PAP  * 

111. 

TEST  G 

CHSTAKGE | XmST  ArGU , bbA i 

IS  TArt  GEE  Qutut  FULL 

3 76 

ASS 1 GN 

1 (XHSLNOS  T 

INCREASE  SEPARATION 

377 

BB  At 

ASSIGN 

1 .VSAPSEP 

CONVERT  SEPAR  TO  T|«E 

3 76 

ASSIGN 

1 + « XSLEOT N 

ADO  Sf  PAP  If.  1 E AO  A/L 

3 79 

TEST  NE 

P12.1.CDE 

GOES  TP  A ll  INC  A/C  (HI 

360 

TEST  G 

P 1 » P6 . b6E 

IS  PROPER  SEPAP  06  SERVE 

* CALCULATE  MAIT 

TINE 

361 _ 

ASSIGN 

l-*P4 

ASSIGN  WAIT  T 1 NE 

362 

ASSIGN 

64, PI 

CALCULATE  TA 

383 

ASSIGN 

&♦  * P 1 

STORE  MAIT  T|Mf 

304 

fefet 

SPl  IT 

1 *BBE 

SENG  TmIN  TO  LAND  SChID 

365 

LINA 

P11.P6 

A/C  IN  l ANL  SCHEDULE 

1£6_ 

tBf 

TEST  G 

PBfO*  AAB 

ANY  MAIT  TINE 

367 

TEST  G 

P8,XHSMAxTN,B6EE 

Mill  A/C  MAI T TOO  l 0*G 

368 

GATE  LP 

E I N I 1 

HA  I T FO  TRANSACTIONS 

369 

UNLINA 

Pll.TEPN, 1,5,  ,EPP 

REMOVE  Twin  en  land  SCH 

>90 

SAVE  VAIUE 

ARCGO-, 1,H 

renqve  a/c  en  control 

391 

TRANSFER 

, AEOH 

RECORC  A/C 

152 

bbFt 

AOVANCE 

P6 

rtAIT  HAIT  T|NE 

393 

NSAVl  VALUE 

OEL  AY*, 7,P4,P6,H 

STORE  HAIT  T|NE 

394 

PPI0P1TV 

2 

INCREASE  PRIORITY 

345 

ASSIGN 

6,0 

ZERO  HAIT  TINE 

396 

TEST  G 

*MS  ARCGO, NhSAPSEPI X NS  AP Sf P, 

1 1 ) « Af  A CAN  AIR  CONTROL 

>97 

SAVE  VALUE 

ARCGO-, 1 ,M 

A/C  NOT  IN  AIR  CONTROL 

358 

GATE  LP 

E INI  l 

HAIT  E LP  TRANSACTIONS 

394 

UNL 1 Nr 

Pll.TEPN, 1,5,  , ESP 

R E NO V E A/C  EM  l ANO  SCH 

400 

L I Nr 

MOA  PC , P 1 0 

LOAD  A/C  INTO  HOLD  AREA 

401 

BBC 

SAVE  VALUE 

TPLTN.P6 

STORE  TPAIL  A/C  TA 

402 

SAVE  VALUE 

TPLMT  , P9  , H 

STORE  TPAIL  A/C  HE IGHT 

403 

SAVE  VALUE 

TPLVL,P3,H 

store  TPL  a/c  speed 

404 

LOGIC  S 

E I N I 3 

CALCOl  AT  IONS  CCNPLETEO 

405 

L INK 

P11.P6 

A/C  IN  l AN C SCHEDULE 

4 Go 

66J 

SAVE  VALUE 

TPLTN.O 

ZERO  TRAIL  A/C  TA 

407 

SAVE  VALUE 

TPLMT ,0  fH 

ZERO  TRAIL  A/C  HEIGHT 

406 

SAVE  VAI  Ut 

TPL  VI  ,G,H 

ZERO  TP  A ll  A/C  SPEED 

409 

LOGIC  S 

E IN  1 3 

CALC  Ul A I IONS  CONPLE  TE 

416 

TRANSFER 

• bbAA 

GO  TO  CONTINUE  TEST 

411 

660 

SAVE  VALUE 

LEOTN, P6 

STORE  LEAD  A/C  TA 

412 

SAVE  VALUE 

L EON T , P9 • H 

STORE  LEAO  A/C  HEIGHT 

413 

TEST  E 

-SbbhE, 1 , fcbOL 

RE  TURN  ALL  A/C  INTO  HOI 

414 

LOGIC  S 

UN  |4 

CALCULATIONS  COMRi  tTE 

415 

B600 

LINK 

Pll ,P6 

A/C  IN  LANDING  iCHEOUl  E 

416 

BB! 

SAVE  VALUE 

LEOTN, G 

ZERO  LEAO  A/C  * 

417 

S AVEVAll/E 

LtbHl tOth 

ZERO  l f AO  A/C  H IGMl 

416 

* 

TPANSFEP 

, bbA 

GO  TO  TRAIL  A/C  CALC 

• BAILING  A/C  EXISTS 


419 

CCC 

TEST  E 

XftlEOTM,0,COD 

GOES  L E AG  A/C  EXIST 

• TEST 

TRAIL  INC 

A/C 

420 

CCO 

ASSIGN 

1,0 

INITIAt  PARAMETER  1 

421 

TEST  L 

P6,X«TPlTH,bBb 

IS  UP  TINE  VALID 

422 

TEST  If 

XHi  trlht.pv.cce 

IS  TRAIL  INC  A/C  SMALLER 

423 

TEST  f 

P9.3.CCE 

IS  LEAO  A/C  HE IGHT  3 

424 

ASSIGN 

1 ,6 

ASSIGN  6 TC  PAPANt  TEP  1 

425 

ASSIGN 

1 ♦ » P9 

ADD  LEAD  A/C  HE IGHT 

4*6 

ASSIGN 

l-.XHSTPI Ml 

SUB  TP  All  A/C  HE  IGHT 

427 

ASSIGN 

l ,HHlAPSEP|XH»ARSEP,P|  | 

OETEPNINE  AOO  SEPARATIO 

426 

TRANSFER 

,CCf 

GO  TO  CALC  TOTAL  SfPA»A 

4*9 

CCE 

TEST  E 

R9,  2 »CCf 

f'  LEAD  A/C  ME  IGHT  2 

- ’*n»  muHi 


2972 

2973 

2974 

2975 

2976 


29  79 

298  Q 

2981 

2982 
?983 
29C4 
2965 
2986 
2467 
2906 
2969 
2990 
2491 

2992 

2993 
2944 

2995 

2996 

299  7 
2996 
2499 

3000 

3001 

3002 

300  3 

3004 

3005 
5006 

3007 

3008 

3009 

3010 

3011 

3012 

3013 

3014 

30 1 5 

3016 

3017 
3016 

3019 

3020 

3021 

3022 

302  3 

3024 

3025 

3026 

3027 

30  26 
30*9 
3030 
30  3* 

3032 

3033 

3034 

3035 
30  36 
30  37 

3038 

3039 

3040 
>04 1 

3042 

3043 

3044 
304  5 
3046 
304  7 
3046 
3049 
3030 

3051 

3052 

3053 
30  54 
1053 

3056 

3057 
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A 30 

ASSIGN 

1 .9 

ASSIGN  9 TO  PARAMETER  1 

30  c 8 

*31 

ASSIGN 

1 ♦ » P9 

AOO  LEAD  A/C  ME IGHT 

3059 

*32 

ASSIGN 

l-,XH$TRLWT 

SUBTRACT  TRAIL  A/C  WEIG 

30  jO 

*33 

A SSI  GN 

1 .MHIARSEPIXHAAPSEP.PII 

DETERMINE  AOC  SEPARATIO 

3061 

4 3* 

CCF 

ASSIGN 

U.MHSARSEPI  XMSARSEP,  51 

DETERMINE  TOTAL  SEPARAT 

3062 

*35 

TEST  L 

Pit  XHSL NDST , CCG 

IS  LAND  SE  °AR  OK 

3063 

*36 

TEST  G 

CHtTAKCF, XHSTAKOU.CCG 

IS  TAKE  OFF  QUEUE  FULL 

306* 

*37 

ASSIGN 

1 .xhslndst 

INCREASE  SEPARATION 

3065 

*38 

CCG 

ASSIGN 

It VSSEPAP 

CONVERT  SEPAP  TO  TIME 

206  6 

.*39 

ASSIGN 

U»P  6 

ADD  ScPAR  TC  ETA 

3067 

**0 

TEST  G 

Pl.Xt7PLTM.BBF 

IS  SEPAR  OBSERVED 

3068 

• CALCULATE  WAIT 

time 

30 . 9 

4*1 

ASSIGN 

84'XSTRLTM 

AOO  TRAIL  A/C  TA 

50 '0 

442 

ASSIGN 

8-.P6 

SUb  ETA 

3071 

*43 

ASSIGN 

6,X$TRLTM 

REINTIALI2E  ETA 

3072 

444 

TRANSFER 

*888 

GO  TO  TEST 

3073 

* LEAD 

A/C  EXISTS 

20?* 

4*5 

CDO 

ASSIGN 

12.  1 

LOAD  OUMMY  COUNTER 

30  75 

446 

TRANSFER 

, BBAD 

GO  TO  DETERMINE  SEPARAT 

3076 

447 

COE 

ASSIGN 

12.0 

REINITIALIZE  PARAMETER 

3077 

448 

SAVE  VALUE 

LEDWT.O.H 

ZERO  LEAD  A/C  WEIGHT 

30?P 

*49 

savevalue 

LEDTM.O 

ZERO  LEAO  A/C  TA 

3079 

*50 

TEST  G 

Pl.P6.CCD 

IS  SEPAP  OBSERVEO 

3080 

* CALCULATE  WAIT 

TIME 

3081 

451 

ASSIGN 

1-.P6 

ASSIGN  WAIT  TIME 

3082 

*52 

ASSIGN 

6»,P1 

CALCULATE  TA 

3083 

*53 

ASSIGN 

8 + .PI 

STORE  WAIT  TIME 

308* 

454 

transfer 

,CCD 

GO  TO  TRAIL  A/C  TEST 

3085 

• 

3086 

* FACILITIES  OUTAGE  MODULE 

3087 

• 

3088 

*55 

GENERATE 

... 1..4.F 

CREATE  FACIL  XACT 

3089 

*56 

OAA 

ASSIGN 

2*.  1 

INCREMENT  COUNTER 

3090 

4£2_ 

TEST  G 

P2.XHSFAC 1 L .DAB 

APE  ALL  EACH  COATED 

3091 

*58 

LOGIC  S 

FINI6 

ALL  FACIL  CP  EAT  EO 

3092 

*55 

SAVE  VALUE 

ARSEP.  l.H 

RADAR  ENVICPONMENT 

3093 

*60 

DAAA 

gate  ls 

FCHAN 

WAIT  FOP  FACIL  OOWN 

309* 

*61 

LOGIC  R 

F CHAN 

RESET  SWITCH 

3095 

462 

savevalue 

ARSEP. O.H 

INITIAL  PICNTER 

3096 

*63 

DAAB 

savevalue 

ARSEP+.l.H 

INCREMENT  POINTER 

3097 

*6* 

test  l 

XHiAP  SEP,  XHIPAD't).  DAAA 

CHECK  ALL  FACILITIES 

3098 

465 

ASSIGN 

1.0 

INITIAL  PARAMETER  l 

3099 

DAAC 

ASSIGN 

INCREMENT  PARAMETER  l 

3100 

467 

test  le 

PI.*, DAAA 

CHECK  ALL  FACILITIES 

3101 

*68 

ASSIGN 

2,mhsapsep(xh*apsep,pi) 

STORE  FACILITY  NUMBER 

3102 

469 

TEST  NE 

P2, 0, DAAC 

IS  FACILITY  REQUIREO 

3103 

4 70 

TEST  E 

MXiF  AC  lLiP2,ll,0,DAAC 

IS  FACILITY  UP 

310* 

*71 

TRANSFER 

, OA  A6 

CHECK  NEXT  CONDITION 

3105 

412 

DAB 

SPLIT 

1 ,DA  A 

CREATE  NEXT  FACILITY 

3106 

473 

ASSIGN 

3,MX$FACIL(P2 ,2) 

STORE  MT0F 

3107 

47* 

ASSIGN 

*,MXiFACUCP2,3) 

STORE  MTTR 

3108 

475 

DAC 

MSAVEVAIUE 

FACIL, P2,  1,1 

FACIL  IS  UP 

3109 

4 76 

ASSIGN 

l.RN* 

GET  RANDOM  NUMBER 

3110 

477 

AOVANCE 

VSMT8F 

WAIT  FOP  FACILITY  OOWN 

3111 

478 

LOGIC  S 

FCHAN 

FACILITY  HAS  CHANGED 

3112 

*79 

MSAVEVAIUE 

FACIL, P2,  1,0 

RECORD  FACIL  OOWN 

3113 

*80 

ASSIGN 

l.PN* 

GET  RANOCM  NUMBER 

311* 

481 

ADVANCE 

VSMTTR 

REPAIR  FACIL 

3115 

482 

LOGIC  S 

CHANG 

FACILITY  DOWN 

-3115 

483 

LOGIC  S 

FCHAN 

FACILITY  OCWN 

3117 

*8* 

TRANSFER 

, OAC 

GO  TO  MTBF  CALC 

3118 

* 

3119 

• MODEL  RUN  CONSTRAINTS 

* 

3120 

* 

3121 

*85 

GENERATE 

1**0  ,,,,,1 

SIMULATE  1**0  MINUTES 

31?:* 

486 

TERMINATE 

1 

3123 

START 

1...1 

3LU4 

END 

3125 
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HtOCK  NUMB f F 


SYMBOL 


PfFEBFNttS  BY  CA^O  NUMB i B 


! 

0 


200 

AAA 

2 6B3 

132 

AAb 

3010 

148 

A A (‘A 

2759 

79 

AA6F 

2603 

81 

A ABC, 

2606 

103 

AAl 

2712 

107 

AAG 

2711 

HO 

AHA 

2 719 

1 15 

ABB 

2 724 

122 

ABC 

2060 

9€» 

AC  C 

2 705 

100 

ACL 

2 70  3 

2*04 

31  7 

ADO 

2 89  7 

2934 

320 

AOLA 

2930 

330 

ALCH 

2945 

324 

A one 

2 06  1 

29'*' 

335 

A Of 

2950 

<9* 

340 

AOt  1 

2957 

341 

A OF 

2954 

2959 

345 

ADC 

296'* 

206 

ADI 

2677 

*28 

210 

AtA 

2731 

2822 

824 

220 

At  AA 

■835 

2836 

2:'6 

Af  B 

2044 

229 

AEO 

2045 

237 

At  ( A 

2 09  6 

2901 

244  3 

230 

Af  OB 

2850 

234 

Af  DBB 

2852 

236 

Af  06C 

2654 

242 

AFDO 

< 840 

2841 

2R59 

<47 

Af  001 

?86r 

249 

At  Of 

2862 

253 

AfDtE 

2871 

258 

AEDF 

2069 

2 59 

AEOG 

2876 

263 

At  OH 

2820 

2880 

3015 

267 

AfcF 

2849 

2856 

275 

AEFB 

2893 

273 

AEF  0 

2891 

277 

Atf  F 

2887 

2 80 

Af  G 

2900 

2936 

283 

Af  h 

2905 

2907 

209 

AEK 

2904 

297 

Af  1 

2912 

2914 

302 

AEM 

2917 

2919 

307 

AEO 

2922 

2924 

311 

At  P 

2927 

2929 

353 

BBA 

3042 

355 

BHAA 

3034 

366 

BBA0 

2984 

373 

BBAC 

29P4 

2990 

2991 

360 

BBAO 

3076 

377 

BBAF 

299  7 

2990 

346 

BBB 

3049 

3073 

351 

8BBP 

j03  7 

401 

BBC 

2975 

Ml 

BBO 

2972 

M5 

„ BBOD 

3037 

386 

BBE 

3000 

392 

BBEE 

3011 

3 84 

BBF 

2981 

30  0 3 

3068 

416 

BBI 

2972 

406 

BBJ 

2975 

M9 

ccc 

2979 

420 

CCD 

3000 

3085 

429 

CCE 

3051 

536 

CCF 

3050 

3056 

305  7 

430 

CCG 

306  3 

3064 

44  5 

CDO 

3046 

447 

COI 

3002 

456 

OAA 

3106 

460 

DA  A A 

3090 

3101 

463 

0AA6 

3105 

466 

OAAC 

3103 

3104 

472 

DAB 

3091 

4 75 

DAC 

3110 

199 

EBB 

2 74  7 

2803 

3011 

130 

NOIY 

2748 

196 

NOTAK 

2801 

2002 

150 

I AA 

2756 

159 

TAB 

2773 

171 

TACA 

2785 

(ront  inued) 

2027 


3023 


1020 
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461 

TACC 

2 791 

2813 

169 

TACO 

2600 

116 

_J4C 

2780 

191 

TAE 

2805 

195 

TAf 

2608 

ie5 

TAP  OF 

2787 

2 788 

180 

IBP  Of 

2780 

198 

TFPM 

2747 

2970 

2803 

3043 

2876 
302  3 

28  75  2880  2886  2969 

TVT 

TEPM1 

2 752 

A 

WTA 

2655 

11 

MTB 

2604 

2605 

42 

MIC 

264  0 

59 

WILL 

2599 

2665 

64 

MTC 4 * 

2656 

65 

WTCLB 

2660 

66 

NTCLL 

2657 

46 

ta  TO 

2615 

19 

WTE 

2614 

25 

NTF 

2624 

28 

WTG 

2623 

32 

WTGG 

2626 

36 

MTGGA 

2629 

36 

WTGGG 

2626 

2634 

41 

WTH 

2660 

44 

MTI 

2639 

48 

WTJ 

2642 

49 

WTJJ 

2664 

55 

WTK 

2668 

2669 

69 

WTVS 

2600 

2672 

72 

MTVSS 

266  7 

SAVE VALUE  SYMBOLS 


5 

LEDTM 

■ Inimmy 

counter 

used 

to 

1 

LN0TM 

I lummy 

counter 

used 

to 

3 

TESS 

I niinmy 

counter 

used 

to 

2 

TMCTP 

Dummy 

counter 

used 

to 

6 

tplth 

• Dummy 

coun ter 

used 

to 

store  lead  aircraft  landing  tl*p 

storr  approach  aircraft  landing  time 

store  wind  direction 

store  aircraft  landing  time 

store  trailing  aircraft  landing  time 


VAMAblt  SYMBOLS 


t 


29 

2* 

7 

2 

27 

1 

19 

13 

15 
l* 
11 
12 

20 
23 
26 
21 

3 

A 

25 
22 
lb 

16 
17 

9 

10 

5 

26 

e 

6 


APPCT 

APSEP 

CE  IL 

CEILO 

CE  III 

CLOCK 

DELAY 

CEL  TM  j 

DEL  Tl 

DELT2  | 

DE  SIN  , 

0EST1  | 

CIPWN 

INDSP 

MQP  WN 

MOO 

MTBF 

MTfP 

SEPAP 

SPPEO 

TAKOV 

TCF 

TOf  NP 

TYPEA 

IYPE0 

VISAb 

VISA! 

WTCHO 

bTVAP 


Dummy  variable  used  to  store  row  number  of  minima  matrix  based  on  aircraft  cateqory 
Variable  used  to  calculate  separation  between  lead  aircraft  and  aircraft  of  interest 
Variable  used  to  mod 1 f y celling  'SO  feet 
Variable  used  to  modify  ceiling  'ISO  feet 

Variable  used  to  convert  minima  matrix  entry  into  feet  of  celling 

Variable  which  converts  the  computer  clock  time  Into  simulated  hour  In  the  day 

Variable  used  to  determine  if  an  aircraft  has  experienced  any  delay 

Variables  used  to  determine  elapsed  time  between  aircraft  arrival'. 


Variables  used  to  detenu ne  aircraft  destination 

Dummy  variable  used  to  square  difference  between  wind  direction  and  runway  direction 
Variable  used  to  calculate  the  approaching  aircraft  distance  from  tou  h d«s*n 
bumny  variable  used  to  chanqe  the  .iqn  of  tho  wind  direction  off  the  runway  direction 
Variable  used  to  calculate  the  turnaround  time  of  a landtnq  aircraft/ 

V<irlable  used  to  determine  the  minutes  until  next  failure  for  a facility 

Variable  used  to  determine  the  minutes  required  to  repair  a clowned  f*a<  ility 

Variable  used  to  calculate  separation  between  air'  raft  of  interest  end  trailing  ait  raft 
Variable  used  to  put  a spread  on  the  variable  Mufi 

Variable  used  to  determine  if  an  aircraft  experienced  any  delay  during  takeoff 
Variable  used  to  calculate  the  time  of  flight  of  an  aircraft  in  a tadar  environment 

Variable  used  to  calculate  the  time  of  flight  of  an  aircraft  in  a son-radar  environment 


Variables  used  to  assign  an  aircraft  type  based  on  the  aircraft  dvstination 


Variable  used 
Variable  used 
Variable  used 
Variable  used 


to  vary  the  visibility  ' .iS  mile 

to  convert  minima  matrix  entry  into  miles  of  visibility 
to  determine  the  number  of  minutes  until  the  nest  major 
to  determine  the  number  of  minutes  until  the  next  minor 


weather  ■ nanqe 
weather  variation 
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LOGIC  SWITCH  SYMBOLS 


ARC  GO  - Log ic 
CHANG  - Logic 
CLRO  - Lo^lr 
LNILP  - Logic 
FCHAN  - Logic 
FINII  - Log  1 c 
f I N I ii  - jx>g  i c 
F|N|3  - Logic 
FINIS  - Logic 
I IN  IS  - Logic 
FINI6  - Logic 
LNOSP  - Logic 
TAKOf  - Logic 


switch  is  set  when  air  control  can  accept  aircraft 

switch  is  set  when  there  is  a change  in  facility  status  or  weather 

switch  is  set  when  aircraft  is  allowed  to  take  off 

switch  is  set  when  an  aircraft  is  in  the  hold  area 

switch  is  set  when  there  is  a hange  in  facility  status 

switch  which  allows  only  one  transaction  to  examine  the  landing  schedule  at  a time 

switch  prevents  next  generated  aircraft  into  the  system  until  previous  aircraft  is  in  the  system 

switch  used  to  hold  an  aircraft  transaction  until  trail  aircraft  statistics  are  gathered 

switch  used  to  hold  an  aircraft  transaction  until  lead  aircraft  statistics  are  gathered 

switch  used  to  allow  aircraft  into  the  landing  schedule  before  air  control  checks  next  aircraft 

switch  prevents  generation  of  aircraft  until  all  facilities  are  created 

switch  prevents  aircraft  takeoff  on  land  runway  until  landing  aircraft  has  cleared 

switch  is  set  when  proper  separation  is  experienced  between  taking  off  aircraft 


CHAIN  SYMBOLS  AND  tCRR f SPONDING  NUMBERS 


3 HOARC  - Hold  area  chain 

1 LDSCD  - Landing  schedule  chain  (1  - primary  runway,  2 - secondary  runway) 

4 TAKOF  - Departure  chain 


FUNCTION  SYMBOLS  AND  CORRESPONDING  NUMBERS 


7 CEIL 

li  LOGRN 

10  MODSP 

5 PNfTV 

9 PMOFV 

l SPEEO 

8 VI  SAB 

6 MNVEL 


- Function 

- Function 

- Function 

- Funct ion 

- Function 

- Function 

- Punct ion 

- Funct ion 


converts  column  number  to  ceiling  in  feet 

converts  random  number  into  a logarithm  of  the  random  number 

defines  the  modifier  and  spread  of  aircraft  turnaround  time 

randomly  chooses  between  SO  and  ISO 

randomly  chooses  between  150  and  300 

defines  speed  of  aircraft  based  on  aircraft  type 

converts  column  nuiNier  to  visibility  in  miles 

converts  column  number  to  wind  velocity 


MAIM*  SAV  F VALUE  SYMBOLS  AND  CORR  E SPLNO  I NG  NUMBERS 


15  FACIL  - Facility  matrix 
1 MINNA  - Minimum  matrixes  for  each  airport  (1—14) 


I 


HALF  FORD  MATR  I K SAVE  VALUE  SYMBOLS  AND  CORRESPONDING  NUMBtRS 


101 

A I R 01 

106 

A1R02 

133 

A1RC3 

A3 

ARSEP 

40 

C AT  WT 

44 

DELAY 

1 

0IRVL 

36 

DSTN 

37 

DSTNR 

39 

IFRAC 

4 2 

If  RPI 

38 

VFRAC 

41 

VFRPT 

Matrixes  used  to  define  airports,  fa  ilitie*  required,  and  approaches 
Separation  matrix 

Matrix  used  to  determine  • ategory  and  weigh*  .f  rested  air  raft 

Matrix  used  to  total  delays 

Matrix  used  to  determine  weather  ■■ondi t ion-. 

Matrix  used  to  determine  the  distances  fi  m ae- ' aviary  airports  and  hold  areas  to  Uigan  runways 
Same  as  above  except  in  a non-radar  environment 

Matrix  uaed  to  determine  aircraft  generated  and  lest  mat  ton  wider  IFF  indlt  ions 
Matrix  used  to  determine  atr<  raft  ty|»  based  m destination  under  IFF  .milt  tons 

Same  as  above  except  under  VFR  -orvl it  (. .ns 
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BLCL  E AN  VARIABLE  SYMBOLS  AKO  C CPP  E SPONO  I NO  MJMBE  P S 


1 CLPO  * Boolean  variable  used  to  fn<d  approaching  aircraft 

3 (EDAC  * Boolean  variable  used  to  find  lead  aircraft 

2 TPL  AC  “ Boolean  variable  used  to  find  trailing  aircraft 

4 fcfATM  - Boolean  variable  used  to  determine  if  weather  is  below  minimum  for  approach  in  question 

••••  ASSEMBLY  TIME  - 1*.35  MINUTES 


HALF  k.OPD  SAVEVALUE  SYMBOLS 


ACC  TP 

ACNUM 

AIPPT 

APCGO 

APSEP 

CALM 

CEIL 

CEILP 

CE  ILT 

OAYEN 

CAYST 

DIPMN 

OIVPT 

EPPOP 

FACIL 

HOLD 

IFPhT 

LECWT 

LNOSP 

INDST 

LNDVL 

MAY  TM 

MNCNE 

NOP  AO 

PA  DOW 

PUNWV 

TAKCl 

TAROF 

TAR  QU 

TAKVS 

TOF 

TPLVL 

TRLMT 

TVPCT 

VFPMT 

VISAB 

VISAP 

VISA! 

UNO  IP 

WNMAX 

NNVEL 

MTCMG 

WTVAP 


- Accumulator  used  to  count  aircraft  going  to  I<ogan 

- Counts  aircraft  created 

- Number  of  holding  fixes  and  secondary  airports 

- Counter  used  to  count  number  of  aircraft  under  air  control 

- Pointer  used  to  determine  which  row  of  the  separation  matrix  is  in  use 

- Maximum  wind  3peed  for  calm 

- Present  ceiling  in  feet 

- Present  ceiling  column  number 

- dummy  counter  used  to  manipulate  the  ceiling 

- End  of  day,  time,  for  weather  determination 

- Start  of  day,  time,  for  weather  determination 

- Dummy  counter  used  to  manipulate  the  wind  direction  and  runway  direction 

- N-iraber,  out  of  1000  aircraft,  that  divert  to  Louan  from  secondary  airoort 

- Dummy  counter  used  to  bomb  model  if  an  impossible  situation  exists 

- Humber  of  facilities  modeled 

- Humber  of  Ls>gan  holding  fixes 

- Dummy  counter  is  equal  to  zero  in  VFR  and  one  in  IFR  conditions 

- (lummy  counter  used  to  store  the  lead  aircraft's  weight 

- Separation  In  miles  between  landing  and  taking  off  aircraft 

- Separation  increase  if  takeoff  queue  is  greater  than  TAKQU 

- Dummy  counter  used  to  store  the  approach  aircraft's  landing  velocity 

- Maximum  holding  time 

- Dummy  input 

- Row  number  in  the  separation  matrix  where  no  radar  condition  exists 

- Last  row  in  separation  matrix 

- the  number  of  runways  at  Logan 

- Maxim  im  takoff  ceiling 

- Departing  aircraft  counter 

- Maximum  number  of  aircraft  in  takeoff  queue  before  landing  separation  increases 

- Minimum  takeoff  visibility 

- Time  flight  from  holding  fix  or  secondary  airport  to  Dog an 

- Dumny  counter  used  to  store  trailing  aircraft  velocity  • 

- Dummy  counter  used  to  store  trailing  aircraft  weight 

- Dummy  counter  used  in  the  generation  of  aircraft 

- Dummy  counter  is  equal  to  zero  in  IFp  and  one  in  VPR  conditions 

- Present  visibility  in  miles 

- Present  visibility  in  column  number 

- rummy  counter  used  to  manipulate  the  visibility 

- Present  wind  direction  in  degrees 

- rfind  speed  above  which  aircraft  land  on  runway  closest  to  the  wind. 

- Present  wind  velocity 

- Mean  Mine  between  maior  weather  change 
Mean  time  between  minor  weather  change 
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HH37I  1,131,27 

INIT IAL 

MH37<  I , ID  , 28 

INITIAL 

HH37I I, 15>,  31 

INI T I Al 

MH37( 1 , 161,28 

INITIAL 

MH37I l, 171,95 

INI T IAL 

MH37I 1, 161,29 

INITIAL 

WH  37(2, 1) ,38 

INITIAL 

MH37<2,2-3),39 

INITIAL 

HH37I 2,91,38 

INIT IAL 

HH37I 2, 5) , 36 

INITIAL 

NK37I2, 61,38 

INI T I AL 

MH3  7(2, 7 ) ,21 

INIT IAL 

MH37(2,8),62 

INITIAL 

MH37I 2, 9) ,55 

INITIAL 

NH3  71 2, 1 0 1 , 38 

INIT IAL 

HH37I2, 111,45 

INI T IAL 

MH37 < 2, 12) • 31 

INITIAL 

MH37I2, 13) , 35 

INITIAL 

MH3  7 ( 2 , 1 9 ) , 38 

INITIAL 

HH37I2, 151,92 

INITIAL 

HH37I 2, 161,28 

INITIAL 

MH37( 2, 171,95 

INITIAL 

MH37I 2(181,35 

INIT IAL 

MH37I 3, 11,26 

INITIAL 

MH3  7 (3,21,38 

INIT IAL 

HH37(  3,  31 ,96 

INITIAL 

MH37<3,1| ,2b 

INITIAL 

HH37I 3, 51 ,93 

INITIAL 

NHJ  7|  3,6)  ,28 

INI T IAL 

NH37I  4,  71,19 

INITIAL 

MH37( 3, 81,99 

INITIAL 

HH37( 3, 91,95 

INJT IAL 

HH  37 ( 3, 101,27 

INIT IAL 

HH37I 3,111,55 

INITIAL 

HHi7U»I2),4l 

INITIAL 

MH37I 3,13) ,27 

initial 

MH37( 3, 191,98 

INITIAL 

HH37I 3, 151,52 

INITIAL 

HH37I 3,161,36 

INIT IAL 

MH37C  3,171,55 

_ INITIAL 

Shim,  is i , 2<t 

INITIAL 

HH37I4,  11,19 

INITIAL 

MH3  7 (9,21,18 

INI  TIT*. 

HH3  7 <5,31 ,29 

INITIAL 

HH37U,  9|,25 

INITIAL 

MH3  719, 5), 39 

INITIAL 

NHi7l5.61.45 

INITIAL 

MH3 7(4,  71,35 

HH37U,  8)  ,66 

INITIAL 

NH37I 9,9) ,62 

INITJAL 

NH37U,  101,51 

INI TIAL 

HH3  7(4, 11), 34 
MH3I14a121i21 

INITIAL 

MH37L1, 131,18 

INITIAL 

MH37I4, 141,28 

INITIAL 

HH37I4, 151,31 

INITIAL 

HH37I4,  16),  17 

INITIAL 

MH37<  4,171,34 

INITIAL 

_ MHiJ I 4« 161 , 45 

INITIAL 

NH37I  5,  11,27 

INITIAL 

HH37I 5,21,38 

INITIAL 

HH37I 5, 31,29 

INITIAL 

""3773, 11,11 

INITIAL 

HH37I5,  51,27 

INITIAL 

MH3  7 15,61,15 

INITIAL 

MH3715,  71,24 

INITIAL 

"H37C5, 8),38 

INITIAL 

NH37I5.9I  ,48 

INITIAL. 

HM37I5, 101,28 

INITIAL 

HH37I5, 111,42 

INITIAL 

MH3I13.12i.55 

INITIAL 

HH37I 5. 13 ) , 38 

INITIAL 

MH37L 3, 111  i 28 

INITIAL 

HH37I5.  151,58 

INI T I AL 

MH37L3.lti.38 

INITIAL 

MH37I5,  171,52 

INITIAL 

MH3113ilfllaU 

INITIAL 

MH40I  1-4,  1-71,1000 

INITIAL 

HMtOU.Wl.O 

INITIAL 

HH90I  l,  31,787 

INITIAL. 

MMIOII.31,0 
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INITIAL  MH40I  1, 61 , /fa / 

INITIAL  HH40I  /t  1 i ,0 

INITIAL  HM40I2,5),C 

IMT  I AL  HH40I  4,  11,300 

INITIAL  PM40I  4,  21  ,500 

INITIAL  KM40I A, 5) ,500 

INITIAL  ML-411  1-5,11,782 

INITIAL  HH41I  1-5, 2)  , 89  7 

INITIAL  fH-.IU-i,  J)  ,9V6 

INITIAL  HH4|(6, l),30 

INI  T I Al  MH41  I 14,11,2 

IMT  I AL  MH4l  I 6,  2 1 , 1 1 1 

INITIAL  MH4l(7(2l,2 

INITIAL  *HA1 <10,21 , 140 

IMT  I Al  MMAH  U,  21, 11 

INIT  I Al  MHAlt  16,21,235 

INITIAL  MH4H6,3),947 

INITIAL  *8-4117,31.816 

INITIAL  NH4M  e,  31 , 1000 

INITIAL  “H4l 1 9, 31 , 38 

INITIAL  HHAlUO-13.  31 . 100C 

INITIAL  MHAK  U,  31 , 664 

INITIAL  HHAl I Ifa, 31 , 1000 

INITIAL  HH41  ( 16, 3)  , 174 

INITIAL  MHAll  W-lfa,  31  , 1000 

INITIAL  MH42I l-fa,l» ,782 

INITIAL  MH42I  1-5,2) . 857 

INITIAL  MH42I  1-5,31 ,946 

INITIAL  *H42<6. 11,30 

INITIAL  *H42(l4,l),2 

JNJTJAL  MH42I 6,21,1 11 

INITIAL  NH42I 7,21*2 

INITIAL  *H42< 10, 2l , ISO 

INITIAL  NH42I  14 , 2 I , 11 

INITIAL  MH42I 18 , 2l , 235 

INITIAL  *H42<6, 31 ,947 

INITIAL  *H42< 7, 31 ,816 

INITIAL  *H421 8, 31 ,1000 

INITIAL  MH42I 9,31,38 

INITIAL  mm.21  10-13,  31,  1000 

INITIAL  MH421 14,31 ,869 

INITIAL  NM42I 15,31,1000 

INITIAL  NH42I16, 31 . 1 74 

INITIAL  HH42I  17-18, 31 , IOOO 

INITIAL  *H39(  l,  11,297 

INITIAL  *H39<1, 21 ,597 

INI  T I AL  MH39I  1-7,  31 ,84/ 

INITIAL  Kbl9(  1-7,41,697 

INITIAL  *H39<  1-7,5-81 ,996 

INITIAL  HH39I  1-7,9-151,997 

INITIAL  MH39M-7, 16-171  , 1000 

INITIAL  HHjSl 2- 7, 1 I , 299 

INITIAL  PH39I 2- 7,2) . 598 

INITIAL  HH39I6, 1) ,2 60 

INITIAL  MH39I 8, 21 , 522 

INITIAL  HH39I 8, 31,740 

INITIAL  MH39I 8,41 , 784 

INITIAL  HH39I  8,  5-71 ,871 

INITIAL  WH  39(6, 81 ,9  54 

INITIAL  HM39I8, 9-131. 955 

INITIAL  HH39I8, 14-15) .998 

INITIAL  MH39I 8, 16-17) , 1000 

INITIAL  HH39I9-16, 11,251 

INITIAL  MH3919- 18,2) , 502 

INITIAL  NM39I 9,31,711 

INITIAL  MH39I 10-18, 3) , 710 

INITIAL  HH39I9-18.4) , 752 

INITIAL  MH39I4-18,5I .836 

INITIAL  MH39I9.6I ,929 

INITIAL  NH39U0-18.61 ,928 

INITIAL  NH39I9- 18, 71 ,946 

INITIAL  HM39I9- 18,8  I ,947 

INITIAL  NH39I  9-18,91 ,948 

INITIAL  HH39I5, 101,954 

INITIAL  HH34I10-18, 101,954 

INITIAL  NH  39 19-18, 11-131, 955 

INITIAL  NH3919, 111,954 

INITIAL  NH3919-18.141 ,996 

INITIAL  HH39I9-16, 151,997 

INITIAL  NH39<9-18, 161*498 

INITIAL  NH39I 9-18,171,999 

INITIAL  HH39I  19-23,  l I ,258 

INITIAL  MH39U9-23.2I  ,516 

INITIAL  MH391  19-23,31  * 731 

INITIAL  NH391 19-23,4) ,774 

IN  I T I Al  NH39I  19-23  41.860 

(continued) 


A— 47 


INI T IAL 

Initial 

HH39I  19-23*  6-81  ,955 
HH39I  19-23,9-131*956 

INITIAL 

1NLUAL 

HH39I 19-26,14-151,998 
MH39( 19-24, 16-17) ,1000 

INITIAL 

HH39I 24,11,269 

INITIAL 

— 538 

INITIAL 

HH39I 24*31,763 

INITIAL 

HH39| 24,41,807 

INITIAL 

HH39I 24,51, 897 

jniual 

MH 39 124,6-6|, 99  7 

INITIAL 

MH39I 24,9-131 ,998 

lUlJIAL 

HhlSll.181,3 

INITIAL 

MH39( 2,161,5 

In  LI  i al 

MH39I 3,181,5 

INITIAL 

HH39U,  18 1,  7 

INITIAL 

HH39( 5,181,9 

INI  T I AL 

MH39I 6, 181,14 

INITIAL 

MH3917, 161,20 

INITIAL 

HH  3916,16),  24 

INITIAL 

HH39I9, 181,33 

INITIAL 

MH39I 10,181,32 

INI T I AL 

HH39I 11,18)  , 30 

INITIAL 

HH391 12,18)  , 32 

mi  mi 

*H39( 13,18)  ,37 

INITIAL 

HH39I 14, 18), 37 

INITIAL 

HH39I 15.18), 31 

INITIAL 

MH39I 16,18) ,43 

INITIAL 

HH39I 17, 18) ,48 

INITIAL 

MH39I 18,18),  35 

INITIAL 

HH39I  19,18)  ,43 

INITIAL 

HH39| 20,181,37 

INITIAL 

HH39I21.18I.27 

INITIAL 

HH39I22, 18)  ,20 

INITIAL 

HH  39 123, 18), 6 

INITIAL 

HH39I24, 18) , 10 

initial 

HH38I 1, 11,297 

INITIAL 

HH38I  1,2). 597 

INI T IAL 

HH38I  1-7,3)  ,847 

INITIAL 

HH38I  1-7,4)  ,897 

INITIAL 

HH30I 1-7, 5-8), 996 

INIT IAL 

HH38I 1-7,9-15) ,997 

INITIAL 

HH38( 1-7, 16-17), 1000 

INITIAL 

HH38I2-7.1)  ,299 

INITIAL 

Hh38l2-7,2),598 

INITIAL 

HH38|  8,  1 ) ,260 

INITIAL 

HH38I8, 2) ,522 

INITIAL 

HH38  (8,  3),  740 

INITIAL 

HH38( 8,4) ,784 

INITIAL 

HH36I8,5-7),87l 

initial 

HH38 (8,8) ,954 

INITIAL 

HH38I8, 9-13), 955 

INITIAL 

HH38I 8, 14-15) ,998 

INITIAL 

HH38 ( 8, 16-171,1000 

INITIAL 

HH38!9-18.l),25I 

INITIAL 

HH38I9-18,2),502 

INITIAL 

HH38I9, 31,711 

INITIAL 

HH38I  10-18, 3) , 710 

INITIAL 

HH38I9-18.4), T52 

INIT IAL 

HH38I  9-18,51,836 

INITIAL 

HH38I 9,6) ,929 

INITIAL 

HH38I 10-18,6) ,928 

INITIAL 

HH30I  9-  18,7)  ,946 

INI T IAL 

HH38<9-18,8)  ,947 

INITIAL 

HH38I9-18.9)  ,948 

INITIAL 

HH38I9, 101,954 

INI T IAL 

HH38I  10-18,  101,954 

INITIAL 

HH38I9-18. 11-13), 955 

INITIAL 

HH38I9, 111,954 

INITIAL 

MH38I9— 18,141,996 

INITIAL 

HH38I9-18.15I.997 

INITIAL 

HH38I 9-18, 16), 998 

INITIAL 

HH38(9-18,1 7) ,999 

INIT  IAL 

HH  38 1 19-23.  11,258 

INITIAL 

HH38I  19-23,21,516 

INITIAL 

HH  38 1 19-23,  31,731 

INITIAL 

HH38I  19-23,4)  ,774 

INITIAL 

HH38I 19-23. 51,860 

initial 

HH38I  19-23,6-81,955 

INI T IAL 

HH.8I 19-23.9-13) ,956 

INI! IAL 

"H38<  19-24,14-15) ,998 

INITIAL 

Hh  301  19-24,  16-171,1000 

initial 

HH36I 24, 11,269 

INITIAL 

HH  381 24 , 2 ) , 5 38 

INIT IAL 

HH38<24,3). 763 

INITIAL 

HH38I 24,4), 807 

f N I T f AL 

**38124,51,89  7 
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INITIAL 

INITIAL 

MH3tf(26,6-8l  ,997 
MH38( 24*9-131 #996 

INI T IAL 
INITIAL 

MH38<  lt  18), 7 

INITIAL 

MH38I 3, 161,6 

INITIAL 

MH38I6, 18) ,8 

INITIAL 

HM3 8( 5, 18), 11 

INITIAL 

MH38I6, 18), 17 

INITIAL 

MH38(7,18),25 

INITIAL 

MH38 (8,18),  30 

INITIAL 

MH38(9, 10),  61 

initial 

MH38<  10,181.60 

INITIAL 

MH38(  11 ,18) ,39 

JNITJAL 

MH36T 12, 18),  60 

INITIAL 

MH38(  13, 18) ,66 

INI  I IAL 

flH3Bll6il.fi)  ,66 

INITIAL 

MH38(  15, 18) ,60 

INITIAL 

MM38116.18)  ,53 

INITIAL 

MH38(  17,181,60 

....  ini  Hal 

MH381 18,181,63 

INITIAL 

MH38(  19,18)  ,53 

INITIAL 

...  MJ1iai2Qtl8J,66 

INITIAL 

MH38  ( 21, 18), 33 

Initial 

HH38122, 18)  ,26 

I NIT  IAL 

HH38I 23, 18) , 7 

INITIAL 

MM3  6 i 26,18) ,12 

INITIAL 

MH63(  1-8,  1) , 37 

INUlAL- 

MH631  1-6,21,39 

INITIAL 

MH63(  9-  12,2)  ,39 

INITIAL 

MM63I  1-2, 3), 60 

INITIAL 

HH63L5-6,  3)  ,60 

INITIAL 

MH63T^~10,3I ,60 

1NIT IAL 

MH63( 13, 3), 60 

INI  I IAL 

r*K63(  15,31  *60 

INITIAL 

MH63(  1,6), 38 

INITIAL 

MH63<  3,6),  36 

INITIAL 

MM63I 5,6) ,38 

INITIAL 

HH63I  7,6)  ,38 

INITIAL 

MH6  3(9,6) ,38 

INITIAL 

HH63( ll,6|, 38 

INITIAL 

HH631  13.6) , 38 

INITIAL 

MM63I 16,61 ,38 

initial 

MH63I  1-  10,5)  ,3 

INI Tl  AL 

MH63<  5-8,5)  ,6 

INITIAL 

MH63<  11-16,5) ,5 

1NII1AL 

*H63l  15. 5), 12 

initial 

MH63(  16, 5),  12 

initial 

HH63I  1-6,6) , l 

INITIAL 

HH63 1 9- 10,6) • l 

INITIAL 

MM63( 1-6, M ,2 

IN  1 T IAL 

MH63(  5-0,  n . 1 

INITIAL 

HM631  9-10,71,2 

INI T IAL 

MH43( 1-6,8), 3 

INI T IAL 

MH43(  5-8,8)  ,2 

INI T| AL 

MH43(9- 10,8 ) , 3 

initial 

MM43(  11-16,  8)  , 1 

INITIAL 

MM43(  1-6,101,1 

INITIAL 

MH63I 9-10, 101,1 

I N I T IAL 

MH43(  1-  12, 1 l ),  16 

INI  T IAL 

MH4  3(  1-2, 11  ) ,20 

INITIAL 

MH6  3 ( 5-  6,11)  , 10 

INI T IAL 

MH43(  7-8.  11  ) . 12 

INITIAL 

MH4  319-10,11  1,20 

initial 

HH63(  13,  11)  , 10 

INI  r IAL 

MH63 < 16, 11) ,0 

INITIAL 

MM43( 15,111,10 

INI  T IAL 

MH43(  16,11)  .0 

INITIAL 

MH01 (1,1), 360 

IN1T IAL 

MMOK  1,2)  .7 

initial 

H HOI ( 1,  31,1 

INITIAL 

MHO  1 ( 1,6-11),  1000 

INI T IAL 

MHOi (1,121,2 

INI T IAL 

MHOK  1,131,3 

INI T IAL 

MMOK  2,  2)  .96 

IMT  I Al 

MH01( 2, 3) ,50 

INI T I AL 

MHO 1(2,6) ,61 

INITIAL 

MH01 ( 2, 5 ) • 7 

IMT  IAL 

MH01 (2, 6), 5 76 

INITIAL 

MMOK  2,  7)  ,660 

INITIAL 

MHO  1(2,8) ,039 

INI T I AL 

MHO 1(2,91,777 

IN  I T 1 AL 

MHOK  2,  10)  , 1000 

INI T I AL 

MHOK  2,  ICI  , 1000 

INITIAL 

MH01 (2,111. 990 

INITIAL 

MHOK  2,  121.6 

IN  I T IAL 

MHOK  2,  131,5 
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INITIAL 

HH01I3.  11.22 

INITIAL 

MHOU  3, 2) .128 

INITIAL 

MHOl! 3,  31,85 

INITIAL 

MHOl!  3,9)  ,152 

INITIAL 

MHOl!  3,  5 J • 76 

INI! I AL 

MHOl  ( 3*6)  ,709 

INI  T I AL 

MH01 1 3, 7 I , 5 IQ 

INITIAL 

HH01I 3, 8) ,891 

INITIAL 

MHO  1 ( 3,9),  753 

INI T I AL 

MH01I 3, 10) ,996 

INIT I AL 

MHO  1(3,  1 l 1 ,995 

INI T I AL 

MHOl! 3* 12) ,6 

INITIAL 

MHOl!  3*  13).  7 

INITIAL 

MHOl!  9,  1 ) ,45 

INITIAL 

MH01I4. 21 ,163 

INITIAL 

MHO  119,  3)  , 1 18 

INITIAL 

MH01(9,9),113 

INITIAL 

MHOl (9,51 ,29 

INITIAL 

MHOl (9, 6) ,510 

INITIAL 

MHOl! 9, 71, 329 

INITIAL 

MHOl ( 9, 8) ,755 

INITIAL 

MH01I9.9) ,639 

INITIAL 

MH0119, 101,981 

INITIAL 

MHOl 19, 111,979 

INITIAL 

MHO  1 ( 9, 121,8 

INITIAL 

MHOl 1 9, 13) ,9 

INITIAL 

MHOl! 5, 1 ) ,67 

INITIAL 

MHOU  5,21 ,198 

INITIAL 

MHOl! 5, 3) , 169 

INITIAL 

MHOl!  5,9)  ,82 

INITIAL 

MHOU  5,5)  ,91 

INITIAL 

MH01I  5,61,999 

INITIAL 

MHOKS,  5), 991 

INITIAL 

MHOU  5,  01 .729 

INITIAL 

MHOl! 5,9) ,770 

INITIAL 

MHO  115, 10) ,981 

INITIAL 

MHO  1(5,  11), 992 

INITIAL 

MHOU  5, 121 , 10 

INITIAL 

MHOl! 5, 13) , 11 

INIT IAL 

MHO 1(6, 1 ) , 90 

INITIAL 

MHO 1(6, 2)  ,232 

INITIAL 

MHO 1(6, 31,263 

INITIAL 

MH01(fc,9) ,167 

INITIAL. 

MHOl (6,51, 99 

INITIAL 

MH0K6.6)  ,692 

INITIAL 

MHOl (6, 71 ,931 

- INITIAL 

MH0K6.8)  ,776 

INITIAL 

MH01I6, 9) ,820 

Initial 

MHO  1(6, 101,976 

INITIAL 

HNQ1I  6,  U»,996 

INIT IAL 

MHOl! 6, 12) • 12 

INITIAL 

MHOl ( 6,  131,13 

INIT IAL 

MHOU  7,  11,112 

INITIAL 

MHOUT, 21,259 

INITIAL 

MHOU  7,  31,398 

INITIAL 

MHOU  7, 9), 207 

INITIAL 

MHO  1(7, 5), 97 

INITIAL 

MHOU  7,  6)  ,671 

INITIAL 

MHOl 1 0, 7), 937 

INITIAL 

MHOU  7,  8),866 

INITIAL 

MHOl! 7, 9), 809 

IN  11  IAL 

i1H0117.i0I.994 

INITIAL 

MHOl (7, 11 1,1000 

INITIAL 

MHOU  7,  12), 19 

INITIAL 

MHOl (7, 131,15 

INITIAL 

MHO1I0.1I .135 

INITIAL 

MHOl! 8,2) .272 

INI  T | A| 

__ MHOU  fl.  31 .396 

INITIAL 

MHOl!  8,  9)  ,2 37 

INITIAL 

MHOl ( 0. 51 .66 

INITIAL 

MHOl ! 0, 6 ) , 777 

INITIAL 

MHOl 1 0. 71.600 

INITIAL 

MHOl ( 8, 01 ,935 

INITIAL 

MHOU  0.91. 962 

INITIAL 

MHOl! 8, 101*993 

INITIAL 

MHOU  0. 11 1,995 

INITIAL 

MHOl!  8,  121,16 

initial 

MHOUe.131,17 

INITIAL 

MH0U9, 11,157 

INITIAL  _ 

MH0119. 21 .296 

INITIAL 

MHO  1(9, 31,925 

INITIAL 

MHOl ( 9, 9 ) , 1 53 

INITIAL 

MHOU  9,  51 ,101 

initial 

MHOl (9,61,736 

INITIAL 

MHO  1(9,  71,691 

INITIAL 

MHOU  9.  01,939 
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.INI T I Al 

HH0H9. 

9) ,924 

INI  T IAL 

MHG1  1 9 » 

10) 

, 1000 

INI T IAL 

MHO  1(9. 11) 

,995 

INI T 1 A l 

MHGH9, 

121 

.18 

I N I T I Al 

MHGII9, 

13) 

.19 

INI T 1 AL 

MHO  1 1 10 

1) 

,180 

INITIAL 

MHOII  10 

2) 

, 365 

INITIAL 

MHC1 1 10 

3) 

,489 

INITIAL 

MhOII 10 

4) 

.109 

INI T IAL 

MHC1I 10 

51 

,53 

INITIAL 

MHOII 10 

0) 

. 757 

INI T IAL 

MHOII 10 

71 

,456 

INI  T IAL 

MHO 1 1 10 

b) 

,999 

INITIAL 

MHOII 10 

9) 

• 80  3 

INITIAL 

M HO  1 1 10 

10 

) . 1000 

INITIAL 

MHO 1 1 10 

11 

1 ,985 

INI  T IAL 

MHClt 10 

12 

) ,20 

INITIAL 

MHOII  10 

1 

1.21 

INI T IAL 

MHOII 11 

1) 

.202 

INITIAL 

MHOII 11 

2) 

.929 

INIT IAL 

MHO  1 1 1 1 

3) 

.550 

INITIAL 

MHO 1 1 11 

9) 

.58 

INIT |Al 

MHOII 11 

5) 

,20 

INITIAL 

MHOII 11 

6) 

.569 

INI T IAL 

MHOII 11 

7) 

.211 

INIT IAL 

MHOII 11 

b ) 

,895 

INI T IAL 

MM01 1 11 

9) 

,602 

INITIAL 

MHOII 11 

10 

1 . 1000 

INIT IAL 

MHG1 I 11 

11 

) .998 

INITIAL 

MHOII 11 

12 

) ,22 

INITIAL 

MHOII 11 

13 

1,23 

INI T IAL 

MHOII l* 

1 ) 

.225 

INI T I AL 

MHOII 12 

2) 

,996 

INITIAL 

MHOII  12 

3) 

.591 

INITIAL 

MHOII  12 

4) 

.98 

INITIAL 

MHOII  12 

51 

.17 

INIT IAL 

MHOII 12 

6) 

.979 

INI T IAL 

MHOII 12 

7) 

. 195 

INITIAL 

*»M01t  12 

b) 

. 779 

INIT IAL 

MHOII 12 

9) 

, 510 

INITIAL 

MHOII 12 

10 

) , 998 

INITIAL 

MHOII  12 

11 

) . 1000 

INITIAL 

MHO  1 1 12 

12 

1.2  9 

INI T IAL 

MHOII  12 

13 

1 .25 

INIT IAL 

MH01  1 13 

1) 

. 29  7 

initial 

MHOi 1 13 

2) 

,616 

INIT IAL 

MHOII  13 

3) 

,663 

INITIAL 

MH01C  13 

41 

19 

INIT IAL 

MHOII 13 

5) 

*15 

INITIAL 

MHOII 13 

6) 

,4  39 

INITIAL 

MHOII 13 

7) 

302 

INITIAL 

MHOII 13 

b) 

,82  7 

INITIAL 

MHOII 13 

9) 

,645 

INITIAL 

MHOII  13 

10 

) ,999 

INITIAL 

MHOII  13 

11 

1,992 

INIT IAL 

MHOII 13 

12 

,26 

INITIAL 

MHOII 13 

13 

1.27 

INITIAL 

MHOII  14 

1) 

,270 

INITIAL 

MHOII  14 

2) 

,776 

INITIAL 

MHOII 14 

3) 

.777 

INITIAL 

MHOI 1 14 

4) 

*69 

INIT IAL 

MHOII  14 

5) 

14 

INITIAL 

MHOII 14 

6) 

312 

INITIAL 

MHOII 14 

71 

.211 

INITIAL 

MHOII 14 

6) 

.651 

INITIAL 

MHOII 14 

9) 

,998 

INITIAL 

MHOII  14 

10 

) ,990 

INIT  IAL 

MHOII 14 

11 

,966 

initial 

MHOII 14 

12 

.28 

INITIAL 

MHOII  14 

13 

1.29 

INITIAL 

MHOII 15 

11 

,292 

IflllJAi 

MHO|l 15 

2* 

,836 

INJT  JAI 

MHOI 1 15 

3) 

,8  74 

INIT |AL 

MHOII  15 

4) 

• 33 

INITIAL 

MHOII  15 

5) 

101 

INITIAL 

MHOII  15 

6) 

.295 

INITIAL 

MHOII  15 

7) 

,184 

INI  UAL 

MH01I13 

e> 

,649 

INITIAL 

MHOII  15 

9) 

.439 

INITIAL 

MHOII 15 

10 

.9  74 

INITIAL 

MHOI 1 15 

11 

.977 

INITIAL 

MHOII  15 

12 

1.30 

INITIAL 

MHOII 15 

13 

1,31 

INI  I IAL 

MHOII 16 

1) 

,315 

INITIAL 

MHOII  16 

2) 

.937 

INITIAL 

MHOII  16 

3) 

.958 

t *:ont  »nu*4) 
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INITIAL 

MHOK  16,41,26 

INITIAL 

MHOK  16,51,20 

INITIAL 

MHOK  16,61,396 

iHUiAl 

MMQH  16,71,225 

INI TIAL 

MHO  1 ( 16,61, 7 36 

INITIAL 

MHG1 1 16,91 ,556 

INITIAL 

MHO 11 16, 101 ,99* 

INITIAL 

MHG1I  16,111,993 

INITIAL 

MHOK  16 .121  , 32 

INI 1 1 AL 

MHOK  16.13)  , 33 

INITIAL 

MHGII 17,11,337 

INITIAL 

MHGII  17,2), 1000 

initial 

MHO  1 1 17, 3), 1000 

INITIAL 

MHOK 17,41 , 30 

INIT  IAL 

MH01I 17,51,13 

INITIAL 

MHOK  17,61,413 

INITIAL 

MHOK  17,  71, 635 

INITIAL 

MHGII 17,61,835 

INI TIAL 

MHOK  17,91,658 

INITIAL 

MHOK  17,10),  1000 

INITIAL 

MHOK  17,  11)  , 1000 

INITIAL 

MHOK  17,121,34 

INIT IAL 

MHOK 17,131,35 

INITIAL 

MH2I 1 ,1-2) ,857 

INITIAL 

MH2I2.1-2), 877 

INITIAL 

MH2 13,1-2), 9 18 

INI TIAL 

MH2 14,1-21,938 

INITIAL 

M712I5-6, 1-2)  ,9  79 

INITIAL 

MM3  I 1,1-2), 24 

INITIAL 

MH  3 (2,1-21,48 

INIT  IAL 

MH3I 3,1-21,48 

INI TIAL 

MH3I4.1-2), 72 

INITIAL 

MH3I5.1-2),  119 

INITIAL 

MH3I6.1-2), 143 

INITIAL 

mm3 (6,5-10) , IOGO 

initial 

MM3I4-5,  7-101,1000 

INI TIAL 

Mm3!  1-3,9-10) , 500 

INITIAL 

MH3I  1-6,13-14)  , 1000 

INI TIAL 

MH4I 1,1) ,825 

Initial 

MH4I 1,2), 733 

INITIAL 

MM4I 1,3) , 798 

INITIAL 

MM4 (1,4), 64 1 

INITIAL 

MM4II ,5) , 762 

INIT IAL 

MM4 ( 1 ,61 , 752 

INI TIAL 

MH4I 1,7), 714 

INITIAL 

MM4 ( 1 ,61,640 

initial 

MH4I 1-6,9) , 1000 

INITIAL 

MH4 12. 11,850 

initial 

MH4I2.2)  ,600 

INIT IAL 

MH4I2.3) ,857 

INITIAL 

MH4I2.4 ) ,91 l 

. initial 

MH4f 2,5) ,876 

INI TIAL 

MH4<2,6),663 

INITIAL 

MH4I2.7) ,876 

initial 

MH4I2.8) ,820 

INITIAL 

MH4I2-3, 10) , 75G 

initial 

MH4  7 3,1), 850 

IM  T IAL 

MH4( 3*2 ) , 833 

INITIAL 

MH4I3.3) ,861 

INITIAL 

MH4I  3,41,943 

initial 

MH4I 3,51,901 

INI TIAL 

MM4I3.6) ,905 

initial 

Mm4| 3,71,933 

initial 

MH4I3,6),910 

initial 

MH4I4, l ),850 

initial 

MH4I 4,2 ) , 866 

INITIAL 

MH4 (4,31,914 

INI T|AL 

MH4<4 ,4) , 956 

INITIAL 

MH4C4.5 1 ,946 

INI TIAL 

MM4I4 ,6) ,956 

initial 

MH4 (4,7), 962 

INITIAL 

M M4 (4,8) , 944 

INI TIAL 

MH4I4-6, 10) , 1000 

INITIAL 

MH4I5, 11,875 

INITIAL 

MM4I5.2) ,900 

initial 

MH4I5.3) ,950 

INITIAL 

MH4I 5,4 ) ,96  I 

INITIAL 

MH4I5.5) ,977 

INIT IAL 

MH4(5,6) ,992 

INITIAL 

MM4 15,7 ) , 99 1 

INITIAL 

MH415.6) ,989 

initial 

MH4(f ,1 1,950 

INITIAL 

MH4I6.2) ,967 

INITIAL 

MH4I6, 31,977 

INITIAL 

MH4I6,4) ,961 

INITIAL 

MH4(6,5) ,994 

front  jr,  i»-j, 
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INITIAL  NH4(k>,6-7l,  1000 


» 


INITIAL 

1HLLIAL 

INITIAL 

1MILUL 

INITIAL 

INITIAL 

MH511, 01,71 
HHM&tll)  *63 

HH51 1,13), 455 

MHM1. 1*1.400 

MH51 2,11,2 
MH512.41.6Q 

INITIAL 

NH5C  2.61.59 

INITIAL 

HH»i;>eiti43 

INITIAL 

MH512,U)  ,313 

INILIAL 

MHM2.U1.J33 

INITIAL 

MH5 1 2.131.728 

UUI1AL 

MH51Z.14I .600 

INITIAL 

MH5I3.11, 2 

initial 

HH5I3.31.17 

INITIAL 

MH5I3.4I ,80 

INITIAL 

MH5<3.5),56 

INITIAL 

HH5I 3,61,118 

jhitul 

HM>J3,7l.9l 

INITIAL 

MH5I3,8), 143 

INITIAL 

MH5I3,9I ,48 

initial 

MH5I3.10I ,71 

INITIAL 

MH5I 3,111,501 

INI T I AL 

MH5I 3 ,121,333 

INITIAL 

HH513. 131.819 

INITIAL 

MH51 3,14) , 800 

INITIAL 

MH5I 4,1),6 

INITIAL 

MH5IA.2I.6 

INITIAL 

MH51 A ,31,51 

INITIAL 

MH514.4I , 120 

_ INITIAL 

HHJL4.5J.lll 

INITIAL 

MH5(4,6>, 176 

INITIAL 

MH5I 4, 71,136 

INITIAL 

MH514.8) , 143 

INITIAL 

MH514 ,9  J , 238 

INITIAL 

MH5(4,10) ,286 

miiAi  _ 

.564 

INITIAL 

MH5I4.12I  ,333 

INITIAL 

MH5 14,131,910 

INITIAL 

MH514-4, 14) , 1000 

INITIAL 

HH5I5. 11,6 

INITIAL 

MH5(5,2) .13 

INI IIAL 

MH5L5 ,31,85 

INITIAL 

MH5 15,4), 200 

INITIAL 

MH51 5,51, 222 

•nitial 

MH515.61.294 

Initial 

MH5 15,71.227 

INITIAL 

MH515.81 ,214 

irnuiL 

HH5I3.9) , 381 

INITIAL 

MH5 1 5,10), 500 

INITIAL 

MH515.1 1) ,814 

INITIAL 

MH5 (5*12) .667 

initial 

MH515.13) ,910 

INITIAL 

MH5 (6,1), 12 

INITIAL 

HH5I6.21 , 16 

INITIAL 

MH516.3), 171 

INITIAL 

MH516 ,4 ) , 260 

INI  T I AL 

MH516.5) .389 

INITIAL 

MH51 6 ,6  ) , 41 2 

INITIAL 

HH5I 6, 7 ) , 46> 

INITIAL 

MH516.8) ,429 

INITIAL 

MH516.9) ,810 

INITIAL 

MH5 16,10), 500 

INITIAL 

MH5 1 6,111,077 

INITIAL 

MH5I6.12-13) ,1000 

INITIAL 

MH061 1-2,1), 771 

INITIAL 

MH06U.21.867 

INITIAL 

MH061 L, 3) ,630 

INITIAL 

MH061 1,4) ,744 

1 N I T I AL 

MH061  1,5) ,628 

initial 

MH061  1,6), 553 

INITIAL 

MH061 1,7) ,625 

INITIAL 

MHQ6* 1,  01,813 

initial 

MH061 1-0,9-101,1000 

INITIAL 

MH0612-3.2) ,933 

INITIAL 

MH061 2, 3) , 732 

INITIAL 

HH06I2.4) ,849 

INITIAL 

MH0612, 51.857 

INJIUL 

HHO0I 2, 6) , 766 

INITIAL 

MH0612, 71,750 

INI T IAL 

MH061  2,8)  ,903 

INITIAL 

MH061 3-4,1) ,800 

INITIAL 

MH061 3, 31,764 

INITIAL 

MH06C  3,41 .860 

INITIAL 

MH061 3. 5) .884 

(contl nu«d) 
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INIT  1AI 

NM)M  3,6)  ,009 

INI  T 1*1 

HHOM  3,  n . 72 

INI  1 IAL 

MMOfcl  3.6)  ,936 

INI  T 1 At 

MH06I 4-6, 2) , 1000 

INI  TIM 

NH06U,  31  , 795 

INU  | AV. 

«H06l*,*)  , HB4 

1 N 1 T | Al 

MH06L4.5) ,907 

• Nil  1*1 

MH06I 4, 61 ,89* 

INI T 1 Al 

MH06  i *,  n ,075 

IN!  T I Al 

MH06(4,6),W9 

INI  1 1 Al 

MH06I  5,  1 I ,029 

IN| T|Al 

NM06I  5,  3)  ,«  74 

INI T | Al 

MHO0I b, *1.953 

INI  T | Al 

MH06I 5, 5) ,977 

INI  T I Al 

MH06L  5,  6)  ,979 

INI  1 1 Al 

MH06I 5, 71 ,958 

INI T 1 Al 

MH06I 5-6,8) , 1000 

INI  1 1 AL 

MMOt  16,  U.914 

INI TIAI 

MH0616,  3)  ,939 

INI T 1 Al 

MH06I6, 4) ,977 

INI  T I Al 

MH06I 6, 5- 71  * 1000 

1 N I T I Al 

MHO  7 ( 1, 81 ,250 

INI T 1 Al 

MHO  7 1 1,  11 ) ,231 

1H1IIAL 

WITH, 13). 545 

INITIAL 

MH071 1, 1*1,500 

INITIAL 

MHO/f  2-5,2)  , 7 

INI  T |Al 

MHO 7 12,81,375 

INI  I 1 AL 

MH07I 2*11), 38 5 

INI T I AL 

MHO  71?, 12), 333 

-INITIAL 

MH07I 2tl3) ,818 

INITIAL 

MH07I 2-6,14), 1000 

INITIAL 

MHO 7 1 3-5,6)  , 167 

INIT IAL 

MH07I 3-*, 6) ,500 

INITIAL 

MHO  7 1 3-4, 9) ,63 

INIT IAL 

MHO 7 I 3-4,11)  ,462 

INIT IAL 

NH071 3 ■ 12  1 1 66  7 

INI T IAL 

MHO  7 ( 3,131,818 

INITIAL 

MHO/14-5, 10)  ,273 

INITIAL 

MH07I  4-6, 12)  , 1000 

INITIAL 

MH0714-5  ,)  3)  ,909 

INI T IAL 

MH0715,  1 ) , 1 3 

INITIAL 

MHO 71  5,  3)  ,40 

INITIAL 

MHO  7 1 5,4) ,37 

INIT IAL 

MH07 ( 5,  5 ) , 1 2 5 

INITIAL 

MHO  7 I 5, 8 ) , 62  5 

INIT |Al 

MH07I5,  9)  ,188 

■JNIT  IAL 

MH07C5, 111,846 

INITIAL 

MH07( 6, 1 ) ,20 

INITIAL 

MHO  7(6, 2), 14 

INITIAL 

MH07I6, 31,120 

INITIAL 

MH07I6, 41,74 

INITIAL 

MH07I6, 5*6) ,500 

INITIAL 

MH0716, 8) ,750 

INITIAL 

MWQ7(6» 9) ,609 

INITIAL 

MHO  716, 101,909 

INITIAL 

MH07I6, 11-13) ,1000 

INIT  IAL 

MH08I  1,  1 ) ,793 

INITIAL 

MHO0I 1-4,21,857 

INITIAL 

MH08I 1,3) ,549 

INITIAL 

MM06Uj^).629 

INITIAL 

MH08I 1, 51,492 

INITIAL 

MH08I  1,6), 547 

INITIAL 

MH08I  1,  7), 586 

INITIAL 

MH08< 1,81,593 

INITIAL 

MH08I  1,9-101,200 

INITIAL 

MNQ0(2*3. 11.962 

INITIAL 

MH08I2,  3)  ,637 

INITIAL 

MH081 2, 4), 743 

INITIAL 

MH08I2,  51,651 

INITIAL 

MHC8I 2,6) ,693 

INITIAL 

MH08I2, 71,776 

INI T IAL 

MH081Z, 9) , 765 

INITIAL 

MH08I 2,9-10) ,800 

INITIAL 

MH08I3, 31,725 

INITIAL 

MH08I 3,41 ,757 

INITIAL 

MH08I3, 51,762 

INITIAL 

MH08I 3,61,747 

mi!  i At 

UNfiOlUIi  ifllO 

INITIAL 

MHOS!  3,  8)  , 852 

INITIAL 

MHO 01  3-5,9),  800 

INITIAL 

MH08I 3-6,10), 1000 

INITIAL 

MH08I4,  11,897 

INITIAL 

MH08|4,3) ,775 

INITIAL 

MHO0(4,4) ,814 

INITIAL 

MH08I4, 51,794 

INITIAL 

MH08(4,6) ,800 

(coot  1 lined) 
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INI  T 

IAI 

MH08<4,  7| 

,879 

INI  I 

IAl 

MHO  8 1 4, 8 ) 

,963 

INI  T 

I Ai 

MH08I 5-6, 

11,931 

INI  T 

IAl 

HH081 5-6 ( 

2)  , 1000 

INI  I 

IAI 

MH08I  *>.  il 

,804 

INI  T 

IAl 

MH08I  % 4) 

,e57 

INI  T 

IAL 

HHOfil  5,  5) 

,873 

INI  T 

IAL 

H HO  fa  1 5.6) 

,b93 

I N I T 

IAl 

MH08I 5, 7) 

.914 

!M  T 

IAl 

MH08(5,  81 

,975 

INIT 

IAl 

MH08I 6,  i| 

,902 

INI? 

IAl 

HH0816,  4) 

,943 

INI  I 

IAl 

HH0816, 51 

.1000 

INI  T 

IAl 

MH0816,  6) 

,960 

INI  T 

IAL 

HH0816,  7) 

,966 

INIT 

IAL 

MH0816.8- 

9) • 1000 

INIT 

IAl 

MHC9I 1-*, 

21.7 

INI  T 

IAI 

MH09( 1-5, 

5)  ,56 

IMT 

IAl 

MH09I  1-5, 

9)  ,91 

ini  r 

IAl 

MH091  I,  U 

1,  182 

INIT 

IAl 

MH091 1,13 

1 , 357 

INIT 

IAl 

MH091 1,14 

1,714 

INI  T 

IAL 

HH091  2-5, 

3), 57 

INIT 

IAl 

MH0912-3, 

81 ,59 

INIT 

IAl 

NH09Utll 

1,273 

INIT 

IAl 

MHO 912, 12 

1,154 

INIT 

IAL 

HH09I 2,13 

1,64  3 

INIT 

IAl 

HH091 2-5, 

141,057 

INIT 

IAl 

HH091  3-5, 

1)  ,7 

INIT 

IAl 

MH09T  3,10 

1,03 

INIT 

IAl 

HH091 3,11 

1,409 

INIT 

IAl 

MH091 3, 12 

),  385 

INIT 

IAl 

MH09I 3, 13 

1,714 

INIT 

IAL 

MH09 (4,41 

.54 

INIT 

IAl 

MH09I 4,61 

,83 

INIT 

I Al 

HH09I4,  7 ) 

, 167 

INIT 

IAl 

HH09I4, 81 

,1/6 

INIT 

IAl 

HH091 4,  10 

1 , 167 

INIT 

IAL 

HH0914, 11 

1 , 500 

INIT 

IAL 

HH0914, U 

1,538 

INIT 

I Al 

HH09I 4-fe, 

L 3 1 ,929 

INIT 

IAl 

HH091  5.2) 

,29 

INIT 

IAl 

HH09I 5, 4) 

,01 

INIT 

IAl 

MM09I 5,6- 

7)  ,250 

INI  T 

IAl 

MH09I 5, 8) 

,294 

INIT 

IAL 

HH091 5, |0 

1,417 

INI  T 

IAL 

Hh09 15,11 

1,545 

INIT 

IAl 

MH091 5, 12 

1,769 

INIT 

IAl 

HH0916,  11 

,21 

INIT 

IAl 

MH09 (6,2) 

,36 

INIT 

IAl 

HH09I  6,  31 

,200 

INIT 

IAl 

HH0916, 41 

,2  70 

INIT 

I Al 

MHO 9 16,5) 

,222 

INIT 

IAl 

MM09I  6,6) 

,583 

INIT 

IAL 

MH0916, 7) 

,333 

INIT 

IAl 

MM0916,  8) 

,64  7 

INIT 

IAl 

MH09I6,  9) 

,455 

INJ! 

| Al 

Hh09 (6,10 

1,  750 

INIT 

IAl 

MH09I6, H 

1,773 

INIT 

I Al 

MMG9I 6, 12 

1,846 

INIT 

IAL 

MH09T6, 14 

1,1000 

INIT 

IAl 

HH101  1,  11 

,76  2 

INI  T 

IAL 

HH101 1-2, 

21,800 

INIT 

IAL 

MH101  l,  31 

,575 

INIT 

IAl 

HH10I 1,41 

,764 

INIT 

IAL 

MH 10(1,5) 

,644 

INIT 

I Al 

HH10I  1,6) 

,044 

INIT 

IAl 

HH101  1,  7) 

,576 

INIT 

IAl 

HH 101 1, 8) 

,695 

liilL 

IAL 

MH101 It  9 ) 

,200 

INIT 

IAL 

MH 10 1 It  10 

1,333 

INIT 

IAL 

MH101  2,  1 ) 

,857 

INIT 

IAL 

MH10I 2.21 

,613 

INIT 

IAL 

MM101 2,41 

,831 

INIT 

IAL 

MH101 2, 5) 

,763 

INITIAL 

nniQU.c) 

,877 

INIT 

IAL 

MH  10l  2,71 

,833 

INIT 

IAL 

MH l 0(2,8) 

,829 

INIT 

IAL 

MH 10(2,9) 

,600 

INIT 

IAl 

MH 1 0(  2,  10 

1,667 

INIT 

IAl 

MM10<  3-5, 

11,905 

INITIAL 

miioi3-5, 

21,9  33 

INIT 

IAL 

MH101 3. 31 

,689 

INIT 

IAL 

MH10I  3,41 

,872 

INIT 

IAl 

MH10<  3, 5) 

,760 

INIT 

IAl 

MH10I  3.6) 

.902 

(continued) 
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INITIAL 

HH10I3, 71,879 

INITIAL 

PH 101 3, 8) ,878 

INITIAL 

MH10I 3-6, 9-101, 1000 

initial 

NH10«A,3|,755 

INITIAL 

PHlOf 4,4)  ,905 

INITIAL 

PH10I4,  5), 831 

INITIAL 

PH10I4.6) ,918 

INITIAL 

HN1QI9. 71,924 

INITIAL 

PH10I4, 81,951 

INITIAL 

NH10I5, 31,783 

INITIAL 

MMIOT  5, 41 ,9  39 

1MTIAL 

PH10L  5,51 ,898 

INITIAL 

PH 101 5,61,959 

INITIAL 

MT110I5.  71,955 

INITIAL 

HH10L5, 81 ,988 

INITIAL 

NHI0I6, 1) ,952 

INITIAL 

HH10I6, 2) ,1000 

INITIAL 

NH10I6, 31,906 

INI! IAL 

HH10L6.4)  ,986 

INITIAL 

*M10(6,5) ,949 

INITIAL 

HHlOf  <,,61 ,984 

INITIAL 

PH  10 1 6, 71,985 

INITIAL 

NHlOL  6,81,1 000 

INI T IAL 

PHl  112-3,31,30 

INITIAL 

PHI 1(3-5,91 ,115 

initial 

PH4H  6-5, 81 , 77 

INITIAL 

PHIM2-4,9),U1 

INITIAL 

PHIM2-3.13I,  733 

INITIAL 

HH1H4-6, 131 , 1000 

INITIAL 

HHlll  1,21,3 

INI T IAL 

NHIH  1,  71,77 

INITIAL 

PHllI  1,101,154 

INITIAL 

PH 1111,11), 105 

INI T IAL 

PHI 1(1,121,83 

INI T IAL 

PH 11 (1, 131,667 

INI  1 IAL 

PH1M2.2)  ,10 

INI T IAL 

PHI  1(2,  41,77 

INITIAL 

PHI 1(2, 71, 154 

INI T IAI 

PHllI  2,101,308 

INI T |AL 

PHI  M2,  111,263 

INITIAL 

PH 1 H 2, 121,250 

|N|T IAL 

►"HIM  3,21,1  7 

INITIAL 

"Him,  71,231 

_ IN  II IAL 

PHIM3, 101,385 

INIT IAL 

WHIM  3,  111,526 

INITIAL 

NH1H3,  121,4.  I 

INITIAL 

HHlM4,2),24 

INITIAL 

^1114,  3)  ,61 

INITIAL 

PH 11(6,6) ,63 

INITIAL 

*HiH4,  71,308 

INITIAL 

HHIM4,  101,538 

INITIAL 

PHI 1(4, 11), 632 

INITIAL 

PH Ilf  4, 12), 500 

INITIAL 

HHIH5,  11,19 

INITIAL 

PHI  1(5,  2), 31 

INITIAL 

PH1M5,  31,182 

INITIAL 

PH 11(5,61,125 

INITIAL 

HHUI5,  71,385 

INITIAL 

PHI  1(5,9)  ,4,94 

INITIAL 

PHI M 5, 101,769 

INITIAL 

PH11I5.1I),  789 

INITIAL 

PH1M  5,  121,750 

INITIAL 

PHI1I6, 11,39 

INITIAL 

PH1M6, 21,49 

INITIAL 

PHI  M 6,  31,303 

INITIAL 

PHI  116,41,221 

INITIAL 

PH11I6, 51,71 

initial 

PHU  16,61,500 

INITIAL 

PH  1116,  71,462 

INITIAL 

PH  11(6,8) ,692 

INI T IAL 

PHI  1 (6,9) ,667 

INIT IAL 

PHI  1(6, 101 , 846 

INITIAL 

PHI  116,  111,947 

INITIAL 

PHI  1(6,12) ,833 

initial 

PH12I 3-4,1)  ,054 

INITIAL 

PH12L  3-4,2),  882 

INITIAL 

PH12L2-3.4) ,916 

INITIAL 

PHI 21  4—5,6)  ,959 

INI  MAI 

PHI 2 L 5 6,  7-101,1000 

INITIAL 

PH12I  1-4,91,1000 

INITIAL 

PH12L  1-3,  101, 333 

INITIAL 

PH12I 1,11,756 

INIT IAL 

PH12L  1,21,676 

INITIAL 

PH  121  1,31  ,650 

INITIAL 

PH12L 1,41,685 

INITIAL 

PHI  21 1, 51,394 

(ront  tnuad) 
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INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

MH12C 1.6) ,891 
W12.ll>  *1,531 

MH 121  1.8}  ,826 
HHUU.U, 829 
HH12I2.2I.826 
HttlZUiij,  766 

INITIAL 

MH12I2.5I.606 

initial 

MH12U.6) ,925 

INI TIAL 

MH12I2, ?) , 796 

IN  I T |AL 

HH12(2.  8}  ,5126 

INITIAL 

HHI2T2.  9/,  167 

INITIAL 

W12U.il,  786 

initial 

MH12I 3. 51,667 

INITIAL 

HH12I  3,61 ,966 

INITIAL 

HH12I 3, 71,837 

INITIAL 

HH 12(3, 8 } ,962 

INITIAL 

MH12I6, 31,829 

INITIAL.-  — 

RC1216,  51,239 

INITIAL 

MH12I6, 51,758 

INITIAL 

MH 12(6, 7) ,918 

INITIAL 

MH12I 6, 8} ,975 

INITIAL 

MH l 216, 101,667 

INITIAL 

MH12I5, 11,878 

INITIAL 

mUU,  40961 

initial 

MH12I5, 31,880 

INITIAL 

MH124  5,  61,963 

INITIAL 

MH 121 5. 51,768 

INITIAL 

MH12I6,  0,976 

INI T IAL 

MH12C6, 21,971 

INI IiAL 

£1112(6.0,969 

INITIAL 

MH12I6.6I ,966 

INITIAL 

MH12I6, 51,909 

INITIAL 

MH12I 6, 6 ) ,993 

INITIAL 

MH13(  2-3,21, 2 

INITIAL 

MH  13(2-6,  31 ,57 

INITIAL 

MH1312-3.61 .29 

INITIAL 

MHl  312-6,51,133 

INI  1 IAL 

MH13I  2-3,81,133 

INITIAL 

MH13I 2-3,91 , 250 

INITIAL 

MHl  31  9-  5,  91 , 333 

INITIAL 

MHi3( 3-S, 101.288 

INITIAL 

*H|J<2-3,13(,600 

INITIAL 

MH13I2-3,13I,900 

INITIAL 

MH 131 2“ 3,16) , 750 

INITIAL 

MH1346-5,  161,833 

initial 

MHl 3 1 1.51, 67 

INITIAL 

MH  1311  , HI  ,638 

INITIAL 

MH 131 1, 121,188 

INITIAL 

MH 131 1. 131,600 

INITIAL 

MH13I 1, 161,583 

INITIAL 

MHl  3(2,  0,7 

INITIAL 

MHl 312, 101, 163 

INITIAL 

MH13I2, 01,688 

INITIAL 

Mhl3<2, 121,563 

INITIAL 

MH13I 3, O .16 

INIT  1 Ai 

MHl  3 1 3,  01,750 

INITIAL 

MH131 3, 121, 688 

INITIAL 

MHl  3(6,0,27 

INIT IAL 

MH  13(6,21,5 

INITIAL 

MH1316.6J.59 

INITIAL 

MHl 3(6, 81 ,267 

INITIAL 

MH]  3(6,01,813 

INITIAL 

MHl 3(6,121,813 

INITIAL 

MH  13(5,  0.36 

INITIAL 

MHl 3(5,21,13 

INITIAL 

MM l 3( 5, 31,163 

INIT  IAL 

MHl  3(5,61,118 

INITIAL 

MHl 3(5,51,333 

INITIAL 

MH13(5,6» ,222 

INITIAL 

MH13I5, 71 ,83 

INI  UAL 

MH13I5.81 ,600 

INIT IAL 

MH 1 3 ( 5, 101,629 

INI TIAL 

MHl  3 ( 5 , 11-121,875 

INI TIAL 

MH13(6, 11 ,55 

INIT IAL 

MHl 3(6,21*37 

INITIAL 

MHl  3(6.  31 , 316 

INITIAL 

MH  13(6,61, 326 

initial 

MHl 3(6, 51 ,667 

INITIAL 

MHl 3(6,61 ,778 

INIT IAL 

MM|3(6,  71 ,333 

INITIAL 

MH 1 3 ( 6, HI ,800 

INI TIAL 

MHI3I6.9I ,582 

(NIT (AL 

MH13C6, 101, 716 

INITIAL 

MH13I6,  0-121,938 

INITIAL 

MHl 3(6, 13-161 , 1000 

INI TIAL 

MH16I2-3.11.788 
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INI T IAL 

1000 

INITIAL 

3-**,  5)  t 1000 

INITIAL 

MH16I 2-3.61 ,981 

INI T1 At 

«hUU-6,t|  ,990 

INITIAL 

MHlt  ( |-j,  7|  ,870 

INITIAL 

MH16(  4-6,  7~ 101 , 1000 

I N I T 1 Al 

MH16(4, 101,000 

INI  T IAL 

MH16C 1-3,9| , 1000 

INITIAL 

MH16I  1, , 720 

INIT IAL 

HH16I 1,4) ,960 

INI T IAL 

MH 1 6 1 1,51,773 

INITIAL 

HH16T  1,6) ,942 

INITIAL 

MHl6(  1,  8)  ,c67 

INITIAL 

MHl6(2,3),b53 

INITIAL 

MH 16(2, 5) ,909 

INIT |AL 

MH l 6(2, 81 ,917 

INITIAL 

MH16I 3, 11.909 

INIT IAL 

MH 16 ( 3,3), 893 

INI  UAL 

MH16I 3, 8) ,1000 

INITIAL 

MH16I4, 1) ,970 

INITIAL 

MH  16(4,  31,907 

INITIAL 

MH16I5, 31,933 

INITIAL 

MH16(6, 31,973 

1 N 1 T 1 AL 

MH17C 1-3,11,9 

INITIAL 

MH17I 3-5,21,6 

INITIAL 

MH17(4-6,5) ,667 

INITIAL 

MH l 7(  5-6,  7)  ,250 

INITIAL 

MH 171 1-5,91,333 

INI T IAL 

MH  l 7 ( 1-3,111,333 

INITIAL 

MH17C4-6,  U-14)  ,1000 

INITIAL 

MHl  71  1-3,  12-14)  , 1000 

INITIAL 

MH  1 7 ( 1,  51,167 

INITIAL 

MH  17(2,  51,333 

INIT IAL 

MH17T  3,  5)  ,500 

INITIAL 

MH17(4, 11 ,18 

INITIAL 

MH 17(4,4) ,71 

INIT IAL 

MH17T5,  11,27 

INITIAL 

MH17I  5,  4)  , 14  3 

INITIAL 

MHl 7(6,1), 106 

INIT (AL 

MH 17(6, 2) , 35 

INITIAL 

MHl 7(6, 3), 143 

INITIAL 

MHl  7(6,4)  ,214 

INI T IAL 

Mhl  716,61,500 

INITIAL 

MH  17(6,6)  ,500 

INIT IAL 

MHl 7(6, 9) ,1000 

INITIAL 

MHl 8(6, 1-10) , 1000 

INITIAL 

MH18(6,2) ,989 

INIT  IAL 

MH18(  1-5,2)  , 1000 

INITIAL 

MH18(2-3,4),981 

INITIAL 

MH 1 8 ( 6- 5,4) ,991 

INITIAL 

MHl  8(2- 3, 5), 9 38 

|N| TIAL 

MH18(4-5,5)  ,969 

INITIAL 

MH 1 8( 2-3,6) ,964 

INITIAL 

MHl 8( 4-5,6) , 1000 

INITIAL 

MH  1612-5,  71,900 

_ INITIAL 

MH18(  3-5, 8-  10) , 1000 

INI TIAL 

MHl b( 1-2,9- 10) , 1000 

INITIAL 

MHl 8( 1,3) ,817 

INITIAL 

MHl 81 1,4) ,935 

INITIAL 

MH18I  1,5),  781 

INITIAL 

MHl  8(  1,  6)  ,893 

_ initial 

MHie(  1,  7)  ,800 

INI TIAL 

MHl 8 ( 1,81,643 

INITIAL 

MH18(2, 1 ) , 750 

INITIAL 

MHl 8 ( 2, 3) ,946 

INITIAL 

MH  18(2,8)  ,929 

INITIAL 

MHl 8 ( 3, 1),857 

INITIAL 

MH18I3. 3) ,957 

INITIAL 

MH18I4, 11,893 

INITIAL 

MHl 8(4, 3) ,968 

INIT IAL 

MH 1 6 ( 5, l) ,929 

INIT IAL 

MH18(5, 31,978 

INITIAL 

MHl9(4-5, 2) , 11 

INITIAL 

MH  1 9(  1-2, 3)  ,56 

INITIAL 

MH19I  3-5,3),Ul 

INITIAL 

MH  19 ( 4—5,71,333 

INITIAL 

MH19(  5-6,  8-  14)  , 1000 

INITIAL 

MH19I  1-4,  101,1000 

INITIAL 

MHl 9( 1-4,12-14) ,1000 

INI I IAL 

MH19C 2,11),  400 

INITIAL 

MH19( 3, 2)  ,6 

INITIAL 

MH19( 3, 11), 600 

INITIAL 

MH1914, 41,385 

INITIAL 

MH19I4, 8) ,667 

INITIAL 

MHl  9(4,  1D.800 

INITIAL 

MHl 91 5,41.692 
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INITIAL 

MH19I6, 1) ,10Q0 

INI  I IAL 

Mhi9(fc,  2), 28 

initial 

MH19I6,  3J .278 

- INITIAL 

MH1916.4) ,1000 

INITIAL 

MH19I6.  51,250 

Y I At 

MH19I6.  71.667 

INITIAL 

MM20<6, l- 10)  , 1000 

INITIAL 

MH20(5-6,4)  .995 

INITIAL 

MM20I 3-5,21 • 1000 

INITIAL 

HH20I 5. 5- 101 . 1000 

INITIAL 

HH2012-3.6I ,981 

IN1IIAL 

MH20I 1-4.7-101.1000 

INI T I AL 

MH20I  I,  6)  ,965 

INITIAL 

MH20 ( 1, 1) ,800 

INI T IAL 

MH20I  I,  2)  ,828 

INITIAL 

HH20I 1,3) ,987 

INITIAL 

MH20I 1,4) ,947 

INI  UAL 

HH20I  1,51,825 

INITIAL 

HH20I  1,6), 957 

INITIAL 

MH2012, 1 ) ,891 

INITIAL 

MH2012.2) ,862 

INITIAL 

MH20I 2. 3) ,948 

INITIAL 

MH20I 2. 4) ,979 

INITIAL 

MH2flU»5|,918 

INITIAL 

MH20I3, 11,927 

INITIAL 

HH20I 3, 3) ,960 

INITIAL 

MH20I 3, 4) ,984 

INITIAL 

MH20I 3, 5) ,959 

INITIAL 

MH20I4, 1) ,945 

LNJTLAL 

MH2Q14,3),979 

INITIAL 

MH20(4, 4) ,989 

INI T IAL 

HH2014, 5) ,990 

INITIAL 

MH20I 4,6) ,994 

INITIAL 

MH20I  5,  1 ) ,464 

INITIAL 

MH20I5. 3) ,988 

- INU  IAL 

NH21I4-5.8)  ,667 

INITIAL 

MH21 14-5,10-11) ,500 

INITIAL 

MH21II-6, 12-14), 1000 

INITIAL 

MH21I2.  1 ) , 2 

INITIAL 

MH21I2. 11) , 167 

INITIAL 

MM2 1(3,1), 5 

JNIIIAl 

MH2lO,8),333 

INITIAL 

MH2  1(3,11), 333 

INITIAL 

MH21(4, 1)  ,7 

INITIAL 

MH2 1 ( 5, 1) ,11 

INITIAL 

MH2K5,  3)  ,29 

INITIAL 

MH21I 5, 4) , 727 

INI  UAL 

HH2U5.9I.200 

INITIAL 

MH21I6, 1) ,20 

INITIAL 

MH21I6,  2)  , 11 

INITIAL 

MH2K6, 3), 88 

INITIAL 

MH2 1(6,4) ,909 

INIT IAL 

MH2 1(6, 5) ,100 

INITIAL 

MM21I6,  6)  ,600 

INITIAL 

MM2K6,  7)  ,500 

INITIAL 

MH2 1(6,8), 1000 

INITIAL 

MH2 1(6,9), 600 

INIT IAL 

HH21I6, 10), 1000 

INITIAL 

MH21I6, 11), 667 

INIT I A! 

MH22I  1-5,1)  ,960 

INITIAL 

MH22I6, 1-2) , 1000 

INITIAL 

MH22(2-5,2),  1000 

INITIAL 

MH22I6.4-5) , 1000 

INITIAL 

MH22I4-5.4)  ,1000 

INITIAL 

HH224  4-6,6-10), 1000 

INITIAL 

MH22I 1-3,9-10), 1000 

INITIAL 

MH22I 1,2), 889 

INITIAL 

MM2  2 1 1, 3) ,891 

INIT IAL 

MM22I 1, 4) ,940 

INITIAL 

MH221 1, 51,866 

INITIAL 

MH22I 1,6) ,959 

INITIAL 

MH22I  1.  71,955 

INITIAL 

MM22I 1. 81,971 

INITIAL 

MH22I 2, 3) ,950 

INITIAL 

MH22I2.4) ,952 

INITIAL 

MM22I2, 5) ,975 

INITIAL 

MH22I 2,6) ,994 

INITIAL 

MM22I2, 71,985 

INITIAL 

MM 221 2, 8) ,989 

INITIAL 

MM22I 3, 31 ,968 

INITIAL 

MM22I 3, 6) .976 

INITIAL 

MM22I  3,  5)  ,983 

INITIAL 

HM22I 3,6) , 1000 

INITIAL 

MM22I 3, 7),985 

INITIAL 

MM2  2 ( 3,  8) , 1000 

INIT | AL 

MM2  2)  4,  31,982 

1 1 ont inurd . 
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INITIAL 

INITIAL 

MH2244, 51 , 983 
MH22|5,3),S9l 

INITIAL 

initial 

HH2245, 5|f992 

HH2246. 31 .995 

INITIAL 

MH23I2-5.1)  ,3 

INITIAL 

HH23T  1-6,10-191 ,1000 

INITIAL 

MH23I  1-5,  11  1,333 

INITIAL 

MH234  1-3,  131,0 

INITIAL 

INITIAL 

MH234  5.3) ,71 

INITIAL 

HH23 1 5,91,333 

INITIAL 

MH2346, l|,5 

INITIAL 

MH23I6, 21 , 1 

INITIAL 

KH23I6, 31,107 

INITIAL 

HH23I 6,9) ,]000 

1 Nl I I AL 

MH£3i  6«5J ,900 

INITIAL 

MH23 ( 6,61 ,200 

INITIAL 

HH23I6, 7) ,250 

INITIAL 

MH2 3 4 6,  9 ) , 667 

INITIAL 

MH2 91  1-6, 1-21 , 1000 

INITIAL 

MH29( 2-6,91 , 1000 

..  INITIAL 

*^2919^6,  5)  ,999 

INITIAL 

MH29I  2-3,6)  ,989 

INITIAL 

MH2  9 ( 9—  6,6} , 1000 

INITIAL 

HH29I 3-9, 7) ,991 

INITIAL 

MH29I 5-6,7) ,1000 

INITIAL 

HH29I 1-6,8-10). 1000 

INITIAL 

- JlN24Llr2,fli.966 

INITIAL 

HH29 ( 1, 3) ,930 

INITIAL 

MH29C  1,9) ,981 

INITIAL 

HH29I  1, 5) ,930 

INITIAL 

MH29< 1,6) ,958 

INI T I AL 

MH244  1, 7) ,965 

INITIAL 

MM24I2,  3), 965 

INITIAL 

MH24 I 2, 5), 975 

INITIAL 

HH2442, 7), 983 

INITIAL 

MH24I 3, 3) ,974 

initial 

MH2t(3, 5), 981 

INITIAL 

MH2444, 3) ,9 62 

_ _ 1N1IIAL 

MH2415. 31,987 

INITIAL 

HH2446, 3) ,991 

initial 

MH254  1-5,  1)  ,2 

INITIAL 

MH25t5-6,5),250 

INITIAL 

MH251 1-6,6-14), 1000 

INITIAL 

MH254  1-4,7)  ,0 

INITIAL 

MT125 11-4,91 ,0 

INITIAL 

MH25I 1,11), 667 

INITIAL 

MH25I6, 1) ,14 

INITIAL 

MH25<6,3)  ,U8 

INITIAL 

MH2516.41 ,167 

INITIAL 

MH264  1-6,  1)  ,944 

INI I1AL 

HH264 1-6,21,1000 

INITIAL 

MH26I5-6.3) ,995 

INITIAL 

MH26( 3-4,41,987 

INITIAL 

MH26(5-6,4),993 

INITI AL 

MH26 16,5-10) , 1000 

INITIAL 

MH26I 2—5,6“ 10) , 1000 

_ INITIAL 

HH2612, 7J.993 

INITIAL 

MH264 1-3,8) ,995 

INITIAL 

MH26I  1,9-10)  , 1000 

INITIAL 

MH26I 1, 3) ,935 

INITIAL 

MH264 l, 4) ,947 

INITIAL 

MH264 1, 5) ,953 

INITIAL 

NH26I  1,6)  ,967 

INITIAL 

MH264 1, 7) ,980 

INI! IAI 

MH264  2,  3), 973 

INITIAL 

MH2642,4),980 

INITIAL 

MH264 2, 5) ,974 

INITIAL 

MH264 3, 31,976 

MH26<  3, 5),985 

INITIAL 

MH264  4, 3 ) , 984 

INITIAL 

HH26I 4, 51 ,988 

INI TI AL 

MH264  5,  5) ,997 

INITIAL 

MH274  3-5,2)  ,2 

INI TIAL 

MH27I  3-4,31,43 

. _ INITIAL 

Mh2715-6,  5),  500 

INITIAL 

HH27I  9-5,7)  ,286 

INITIAL 

HH2  712-6,8-  14),  1000 

INITIAL 

HH27I2-4.9) ,0 

INITIAL 

HH27I 1, 12), 1000 

INITIAL 

MH2  7(5,11,1 

INiT 1AL 

715,31,130 

INI  T I AL 

MH27I6,  1 ) ,5 

INI T 1 Al 

**-274  6,2)  ,8 

INI  T 1 AL 

MH2  7 4 6,  31,174 

INITIAL 

MH27lbl9l,  182 

( cant  inu**<H 
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IN! TIAl 

MH27I6,  71,657 

INITIAL 

rneen-6,  n , iooo 

INITIAL 

HH26(  1-6,  21 , 1000 

INIT I AL 

MH28(2-3,3» ,985 

INI  TIAl 

MH28I 5-6, 3) ,995 

INITIAL 

MH?8<  2-4, *1  ,99* 

INITIAL 

MH28I 5-6,*- 10 1 • 1000 

INI  UAL 

HH28l2-*,5-10»,  1000 

INITIAL 

MH28I  1-3,61  ,996 

INI T I AL 

MH28I2-3,8I  ,997 

INITIAL 

MH28I 1-2,101,996 

INIT IAL 

MH2  6 ( *,  3) ,990 

INI  T IAL 

MH28I 3, 11,5*6 

INIT  I Al 

HH28I 2, 1 1 ,573 

INI TIAL 

MH26(  1,  11,892 

INITIAL 

MH28I 1, 31,56* 

INITIAL 

MH28I  l,*l  ,982 

INITIAL 

MH28I 1, 51,585 

INITIAL 

MH28C l, 71,997 

INIT IAL 

MH26I l,  61,995 

INIT IAL 

MH28I  1,91 ,875 

INITIAL 

MH29(*-5,3I  ,91 

INI TIAL 

MH29I 5-6, *1,333 

INITIAL 

MH29I 5-6 , 51 , 1000 

INI TIAL 

MH29I  5-6,61 ,1000 

LNITIAL 

7111251  1-6,  11-1*1.1000 

INITIAL 

NH29I 1,131,0 

INITIAL 

MH29I*, 11 ,1 

INITIAL 

MH29C5, 11,1 

initial 

MH29I 5,21,2 

INIT  IAL 

HH25L  6,  1 1 ,5 

INITIAL 

MH29I 6(21.7 

INITIAL 

MH29I 6,31 ,182 

INITIAL 

HH29I6, 71,500 

INITIAL 

MH30I  1-6, 1-21 , 1000 

INITIAL 

HH30I 1, 11,626 

INITIAL 

MH 301  1,  21 ,963 

min  al 

MH30I 1-2, *1 ,968 

INITIAL 

HH30I  2-3,  51 ,986 

INITIAL 

MH30I 5-6,6- 101 , 1000 

INI TIAL 

MH30<  1-*,  7-101.1000 

INIT IAL 

MH1QL  l,  71  ,596 

INITIAL 

NH30C 1. 81 ,995 

Initial 

MH30I  1,  31,953 

INITIAL 

HH30I 1,51 ,976 

INITIAL 

MH30C 1,61 ,967 

INITIAL 

MH  301  2,  31  ,967 

INITIAL 

MH30  ( 2,61,978 

INITIAL 

MH30I3.31 ,972 

_ - min  al 

MHJOj  3, * ) 1 976 

INITIAL 

MH30I 3,61 ,983 

INITIAL 

MH30I*, 31,981 

INITIAL 

HH30I*,*1 ,98* 

INITIAL 

MH30I*, 51 ,990 

INITIAL 

MH30<*,6) ,989 

1M I1AL 

JWiQLSj  31,991 

INITIAL 

MH30I5,*) ,992 

INI TIAl 

NH30I 5, 51 ,993 

INITIAL 

MH30I6, 31 ,1000 

INITIAL 

MH30 ( 6, * ) , 992 

INITIAL 

MH30I6, 51 ,997 

-initial 

MH3113-5,2).l 

INI TIAL 

HH31I5-6,  31,222 

INITIAL 

MH31I6,*-S| ,500 

INITIAL 

MH31I6, 6-1*1 , 1000 

JN1TI41 

NH31I  5-6, 101 ,667 

INITIAL 

HH31 ( 1-5,12-1*1 ,1000 

INITIAL 

JltliliJ-*,  71,333 

INITIAL 

MH  311 3-6,81 ,5  00 

INITIAL 

MH3 113-6,9-11 1,333 

INITIAL 

MH31<*,  111,667 

INITIAL 

MH31I  1-2,111,333 

INITIAL 
INITIAL 

HH31I*. 31,111 

NH3115. *1.250 

INITIAL 

MH  3115, 71,667 

mum 

MH3 l 15,81,1 000 

INITIAL 

MH31  (5,  91 ,667 

INI T IAL 

MH3H5. ill, 1000 

INIT  IAL 

MH31I6, l»,5 

INITIAL 

MH3 1 16,21,7 

INITIAL 

MM32<  1-6,11,9*7 

initial 

MM32U-3,2J , 917 

initial 

MH32I *-6 , 21 , 1000 

initial 

MH32I5-6, *1,992 

INITIAL 

MM32I6. 5-101 , 1000 

INIT!  Al 

MH32I4-5.5I. 1000 

(continued) 
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1 N I T |AL 

*H32<  3- 4,6)  ,985 

IM  T [ AL 

MH3214-5, 71 , 1000 

INI  F I AL 

MH32I 3 -4, 81 .996 

INITIAL 

MH32C  1-5,5-10)  , 1000 

INITIAL 

1,  21.833 

INITIAL 

*H32<  L,  31.937 

INI T I AL 

Mh32<  1.41 ,868 

INITIAL 

MH 321 1, 5 I ,940 

INI T IAL 

MH32<  1,61 ,965 

INITIAL 

HH32I  1. 71,969 

INI T I Al 

*H3 2<  1, 61 ,974 

INITIAL 

HH32I  2,  3)  .952 

INITIAL 

Mh32<2,  41 ,94* 

IM  T IAL 

KH32I 2, 51,968 

INITIAL 

MH32(2,6),9faC 

INITIAL 

PM32C 2, 71,990 

INI  T I Al 

NH32J  2, 81 ,969 

INITIAL 

NH32I 3. 3) .956 

1NIT I AL 

MH32I 3. 4) ,976 

INITIAL 

MH32I  3,  9)  ,992 

INITIAL 

MH32I  3,  71,995 

INITIAL 

MH32I4, 3) .967 

INITIAL 

HH32I 4, 41 ,984 

initial 

HH32I 5, 31,993 

INI T I AL 

NH32I 5,o) ,995 

INITIAL 

NH32I6, 3) .996 

INI TIAL 

MH33I 3-4,1) ,1 

INITIAL 

Mh33l 2-4,2) ,3 

INITIAL 

MH33I  2-3, 4)  ,67 

INITIAL 

HH33I  4-6,51  ,333 

INITIAL 

HH33( 1-2.7) ,167 

INI TIAL 

MH33T4-6,  71,500 

INITIAL 

HW33I2-5.8),500 

INITIAL 

HH33I 2-3,9) , 125 

INITIAL 

Hh33 (4—5,10) , 500 

INITIAL 

HH33I 5-6, 11- 14) , 1000 

IN  1 T I AL 

MH33I5. 12). 0 

INI TIAL 

KH33I 1-4,13-141 ,1000 

INITIAL 

MH33I 1-2,131,500 

INITIAL 

HH33<  1,  2), 2 

INITIAL 

MH33I 3, 71,333 

INITIAL 

HH33I3. 101,250 

INITIAL 

HH33I4, 4) , 133 

INI T IAL 

MH33I  4,61,143 

INITIAL 

HH33I4.9) ,375 

INITIAL 

NH33I 5, 1 ) ,6 

INITIAL 

MH33I 5, 2) ,5 

INITIAL 

HH33I  5,  3)  ,67 

INITIAL 

*H33( 5, 4) ,200 

INI T I AL 

MH33I  5,  6)  ,266 

INITIAL 

M«33<5,9),500 

INITIAL 

HH33C6, 11,10 

INIT IAL 

NH33I6, 21.12 

IhlTIAL 

HM33I6, 3) ,200 

INITIAL 

MH33f6,4l,267 

INITIAL 

MH33I6, 61,571 

INITIAL 

HH33(6,6) ,1000 

INITIAL 

HH33I6, 91,750 

initial 

NH33I6, 10), 750 

INITIAL 

NH*4(  1-5,1),  786 

INITIAL 

MH34I6, 1-3) , 1000 

INITIAL 

NH34I 1-5,21,1000 

INITIAL 

*M34<  5-6,41,989 

INITIAL 

MH34l6,5-10) , 1000 

INITIAL 

MH34I5, 6-10), 1000 

initial 

KH34I4, 7-10) , 1000 

INITIAL 

MH34I 1-3,8-10), 1000 

INITIAL 

HH34I  1,  3)  ,903 

INITIAL 

NH34I 1,4) ,628 

initial 

NH34<  1,51,918 

INITIAL 

NH34I  1,61,679 

INI  TIAL 

HH34I  1,  7)  ,934 

INITIAL 

HH341 1,8) ,962 

INIT IAL 

MH34I 2, 31,938 

INITIAL 

HH34C  2, 4) ,892 

INITIAL 

HH34I 2, 51,964 

INITIAL 

NH 34 1 2,6)  ,935 

JJUT1AL 

HM3M2,  7|,974 

INITIAL 

MH34I 3, 3) ,955 

INITIAL 

MH341 3,4) ,946 

INITIAL 

NH34I3, 5) ,969 

|N|T IAL 

MH34I 3, 61,972 

INITIAL 

NH34I3, 71,987 

_ — INITIAL 

W134I 4* 31*903 

INITIAL 

HH34I 4, 4) ,968 

INITIAL 

MH34I4, 51,974 

'continued) 


i 


? 


A— 63 


INITIAL 

MMJ4I  A,  6)  ,*>91 

initial 

MH}4I 5, 31,994 

INITIAL 

MH34I5, 51  ,990 

IHlIlAk 

INITIAL 

MH35I  V-5,  31 .125 

INITIAL 

MH35I  5—6  tbit  400 

INITIAL 

MH35I 1-2.6) .111 

INITIAL 

MH35I4-5.6I.333 

INITIAL 

MH35I4-5. 71 .143 

INITIAL 

.250 

INITIAL 

MH35I  5—6,8)  ,500 

INITIAL 

MH35I  3-6, 10)  ,667 

INITIAL 

MH35I  3-4,  11),  333 

INITIAL 

MM35I 1-6, 12-141 , 1000 

INIT IAL 

MH  35 1 1 , 1 4 ) , 0 

INITIAL 



INIT IAL 

MH35I 2, 11 ) , 167 

INI T IAL 

MH35I 3, 6) ,222 

INITIAL 

MH35I4, 5) ,200 

INITIAL 

MH35I  5,  n . 10 

INITIAL 

MH35I5, 2) , 14 

INI I IAL 

HH3515.9I  ,200 

INITIAL 

MH35 (5,111,500 

INITIAL 

MH35I6, 1) , 14 

INITIAL 

MH  35 1 6, 21,25 

INITIAL 

MH 35 1 6, 3)  ,56 

initial 

MH35I 6, 4) , 1 88 

INITIAL 

Mh35<6,6) ,556 

INI TIAL 

MH35I6, 71 ,420 

INITIAL 

MM35I6, 9) ,400 

INITIAL 

MH35I6, lit, 633 

LOO  AN 

INITIAL 

MMIOIU  , 1 ) , 16 

INUJAL 

HH101I2,1),13 

INITIAL 

MHlOlIl ,3), 24 

INITIAL 

MHlOll 1 ,4) , 19 

INITIAL 

HhlOli 2 , 2 1 , 7 

INIT |AL 

MH 101(2 ,31,23 

INI T IAL 

MH 101(2,41,7 

INI TIAL 

MHlOll 3-4,  11,1 

INITIAL 

MH101I3-4.2 1 .40 

INITIAL 

MH10113. 3). 133 

INITIAL 

MHlOll 3-18,41,1 

INITIAL 

MH 101(4, 3) , 1 34 

INITIAL 

MH10K5-6.1  1 .2 

INITIAL 

MH101 (5-6,21 ,270 

INITIAL 

MH 101(5,31,135 

INITIAL 

MH101 (6, 3) , 1 36 

INITIAL 

MH101 i 7-6.1  1 , 3 

INITIAL 

MH101 ( 7-8,2) .220 

INITIAL 

MH 101(7,31,137 

INITIAL 

MH 101(6, 3) .136 

INITIAL 

MH1G1I9-10,  1)  ,4 

INITIAL 

MHlOl <9 , 3) , 139 

INITIAL 

MH101I9-10.2) .330 

initial 

MHlOll 10,  3)  . 140 

INITIAL 

MHlOKll-12.il,  5 

INITIAL 

MH10K 11-12,2) , 150 

INITIAL 

MH101(11,3) ,141 

INIT  IAL 

MHlOll 12. 31  , 142 

INITIAL 

MHlOll  13-14,11,4 

INI TIAL 

MH 101(13, 3) , 1 39 

INITIAL 

MHlOll 13-14,2)  , 330 

Initial 

MHlOll  14,  3)  , 140 

INITIAL 

MHlOKl  5- 16,11,1 

INIT  IAL 

MHlOll 15-16, ^)  ,40 

INITIAL 

MH 101 1 15, 3)  ,133 

INITIAL 

«H|01  ( 16,  ii  , 1 34 

INITIAL 

MHlOll 17-16, 11 , 3 

INITIAL 

MHlOl ll 7-18,21 ,220 

INITIAL 

MHlOll 17,3)  . 1 37 

INITIAL 

MHlOll  16,  31  , 1 36 

INITIAL 

MX001 ll -22. 1-51 ,680100 

INITIAL 

*XOOU3,  l-bl  ,620150 

INITIAL 

M)r 001  14, 1-5)  ,820200 

INITIAL 

MX 001 11-4,21, 460100 

INITIAL 

MX001I5-7, 31, 560100 

INI T IAI 

MX001 15,51 , 780100 

INITIAL 

MX001 16, 5), 780125 

INITIAL 

MX 001  If,  1-21,6201 50 

INITIAL 

M X 00 1 1 7,41 , 820150 

INITIAL 

MX001 1 7,51, 7601  50 

INITIAL 

MX 00 116, 1-21 ,820200 

INITIAL 

‘'X001I6, 31,560125 

INIT  IAI 

MX001I6.4I ,820200 

INITIAL 

MX 00 118, 51, 7601 75 

' ’ 'mt  ifi.tf  i 
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INITIAL 

INITIAL 

HX001 (9-12, It ,216050 

INITIAL 
INITIAL 

HX001 11 I. 2-41 ,820150 
NX00|l|2i2-4) ,820200 

INITIAL 

initial 

INITIAL 

INITIAL 

HX001  (13-16,  l ) ,4*00  75 
HX00M13-15, 51, 580100 
HXOOl  (13-15 ,5)  , 580100 

INITIAL 

INITIAL 

NXOOl 116,2-41 ,820200 
HXC01 116, 5) , 580125 

INITIAL 

INITIAL 

NXOOl (19, 1-51,820150 
NXOOl  (20,  1-51  ,820200 

INITIAL 
INITIAL 

NXOOl (23,1-5) .820150 
HX0Q1I24, 1-51.620^00 

INITIAL 
INITIAL 
INITIAL 
INITIAL 

NX001(21-24,3) ,420100 
NXOOl (25-27, 11 ,620050 
NXOOl (2 5-28,21 ,460100 
NXOOl (25-27,31 ,540100 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

NXOOl (25-27,41,480050 
NXOOl (25,51 ,800100 
NXOOl (26,51,800175 

NX 00 1(27,5) ,800150 
NXGO 1(28,5) ,800175 
NXOOl (28,4) ,480100 

INITIAL 

INITIAL 

initial 

INITIAL 

INITIAL 

INITIAL 

INITIAL 

INITIAL 


HXOOK28, 31, 540125 
-JH&QUZQj II  .620100 
HH133I1 .11*2 
HH 133(1, 2), 4 
HH133I2 ,11,4 
MH133(2,2) , 7 

HHl 33( 3-4, 11,15 
HH 13  3 1 3 . 2 ) ,10 


INITIAL 

HH 133 (3, 3), 7 

initial 

HH133( 3,5),19 

INITIAL 

HH133I 3 ,6) , 23 

INITIAL 

HH133 ( 3- 5, 7 ) ,56 

INITIAL 

HHl33(3-4,8)  ,<»3 

INITIAL 

WNI3314 , 21,7 

INITIAL 

HH133(5, 1),35 

INITIAL 

HH133(5,5),19 

INITIAL 

MH133(6, 1)  , 15 

Initial 

MH133I6, 2|, 7 

INITIAL 

MH 133(6, 3), 35 

_ IN  III  AL 

MHH3I 7 a 1 ) , 3 7 

INITIAL 

HH 134(1,  1 ) ,2 

INI T I AL 

HH 134 (1,2), 4 

INITIAL 

MH 134 (2,1), 4 

INITIAL 

HH134(2,2),7 

INITIAL 

HH134(3-4,l),15 

jwim. 

MH134(3-4,2),2 

INITIAL 

HH134(3-4,3) ,3 

INITIAL 

HH134(3,5),  19 

INITIAL 

HH134I 3 , 6) , 23 

INITIAL 

MHi34(3-5,7) ,56 

INITIAL 

Nhl34(3-4,8) ,43 

-i-NLIlAl 

^13414,4),  |0 

INITIAL 

HH 1 34 ( 5 , 1 ) , 35 

INITIAL 

HH134(5,5),  19 

INITIAL 

HH 134(6,1),  15 

INITIAL 

MHl 34( 6,21,2 

INITIAL 

HH134  (6  • 3)  , 3 

INITIAL 

HM134I7, 11,37 

INITIAL 

HH135(l-2.l),4 

INITIAL 

HH135(l-2,2)  ,7 

INITIAL 

HH135(1, 81,48 

INITIAL 

HH135( 3-4,1),  16 

INITIAL 

HH 135 (3, 2), 11 

IN  11 1 At 

HH135I3, 31,2 

INITIAL 

HH 135(3, 4), 3 

INITIAL 

HH135(3,5),20 

INITIAL 

HH 135(3,61,24 

INITIAL 

HH 135(4,2) , 7 

INIT IAL 

HH135( 5 , l ) , 7 

INITIAL 

HH135I6,!), 15 

INITIAL 

HH 135(6, 2), 2 

INIT IAL 

HH 135(6, 3), 3 

INITIAL 

HHl 35 (6 , 4 ) , 35 

INITIAL 

HH 135(7,1), 37 

INITIAL 

HH136( 1-2,  l ) ,4 

INITIAL 

MH136I 1 , 2 ) , 2 

INITIAL 

HH  136( 1,8),  48 

INITIAL 

HHl 36(2,2),  7 

INITIAL 

HH136(3-4,l  ) , 16 

INITIAL 

HH 1 36) 3,21,11 

INITIAL 

HH 136 (3, 3), 2 

INITIAL 

HH  136(3,4),3 

(continued) 
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INITIAL 

*►*13613*51 .20 

INITIAL 

* ►'136(3*6)  *24 

INITIAL 

*** 136(4*2)*  7 

initial 

•**1 3615*11*2 

INITIAL 

*►*136  IS,  5),  20 

INITIAL 

NT*  13616,  l),  15 

INI T I AL 

*-13616,2). 7 

INITIAL 

•**13616,3)  , 35 

INITIAL 

"*1 36( 7,  1 1 , 37 

INITIAL 

*►*137(1-2.1  )*2 

INITIAL 

**13711-2.2) .4 

INITIAL 

«fci37I2-3.3J . r 

INITIAL 

*►*  13  7(2*61,44 

INITIAL 

"*137(3-4,11,15 

INITIAL 

**137(3,21, 10 

INITIAL 

*►*137(3,5)  . 10 

initial 

** ) 37 ( 3 , 6 ) • 2 3 

initial 

*►*137(4.2).  7 

:*> : r i ai 

*►*13  MS-6,  L ) , 35 

INITIAL 

**137(5,51 , 10 

INITIAL 

**137(6.2) ,15 

initial 

**137(6,31,7 

INITIAL 

** 137(6,6), 44 

INITIAL 

"7113  7 ( 7 *1) *3  7 

IN|T |Al 

**136(1-2,1 1 ,2 

initial 

**13611-2, 2), 4 

INITIAL 

** 136(2,61, 44 

Initial 

**138(3-4,11,15 

INITIAL 

**138(3-4,2) .2 

INITIAL 

**1381  3-4,3),  3 

INITIAL 

**138(3,4), 10 

INITIAL 

**136(3,5), 10 

I N I T I AL 

**136(3.6), 23 

initial 

**!3ei5. 1), 35 

INITIAL 

**138(5,5), 10 

initial 

**135(6,1), 15 

INI  TIAL 

**136(6, 2). 2 

INITIAL 

**136(6,31,3 

INITIAL 

**138(6.6) ,44 

initial 

**13817,1), 37 

INITIAL 

**1 30( 1-2.1  1 . * 

_ INITIAL 

"7039  LI -2. 2 J.  7 

INITIAL 

**130(  l ,71,57 

INITIAL 

**130(1 ,81.46 

INITIAL 

**1301 3-4,1 ) , 16 

INJT  IAL 

**130(3,2), l 1 

INITIAL 

**1 30(3, 3) .2 

IMIIAL 

"71139  (3 ,4) ,3 

INITIAL 

** 1 30( 3,51,20 

initial 

**130(3,61,24 

INITIAL 

**130(3. 71 ,57 

initial 

**130(4,2). 7 

IN| r I AL 

**13015.1), 7 

INITIAL 

**13915*.  5),  20 

INITIAL 

**1 30(5, 7) , 57 

INITIAL 

“*130 (6,1), 15 

INIT  IAL 

**130(6,2), 2 

**  ^INITIAL 

**130(6, 31.3 

INITIAL 

**130(6,4), 35 

IfilLUk- 

**1391 7.1). 37 

initial 

**140( 1,11,2 

initial 

**140(1-2.2) ,4 

INITIAL 

**140(1,71,57 

INITIAL 

“*140(1,81,46  w 

INITIAL 

**140(2-6,1  ) , 7 

INITIAL 

**140(3-4,21.16 

JNIT/AI 

**14013,3) ,1  1 

INI  T * AL  Lj 

**140(3,5) .<0 

INITIAL  ¥ 

**140(3.61,24 

INITIAL  * 

**140(3, 7),  57 

IN| T IAL 

**140(5.51.20 

IMJrlUL 

"7114015.  71,57 

INfT  IAI 

**140(6,21,15 

R.'tial 

**140(6,3), 35 

in/t ;al 

**1401 7, ) ),  3 7 

INITIAL 

«H141ll-2.1),4 

INI TiAL 

**14|(l-4.2),7 

initial 

fllll41U.87.45 

TNIT (AL 

**141(3-4,11,14 

NITIAL 

"*141(3,37,0 

INITIAL 

**141(3,5) , 1 3 

INITIAL 

**141(3,61,22 

INITIAL 

"*141 14,61,43 

INITIAL 

."►'141(6,1 1 ,15 

Initial 

“M14I (6,2). 7 

INITIAL 

•**14|  (6,  3),  33 

(COM  i r.  i 
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INI  I IAI  M»'l  1 ( / • J > , >/ 

IMtUl 

I N I T IAI  MHIWI  I ..  »,2 

INI  1 I Al 

IMIIAI 

INI  T I Al  MM16/I  3-6,  I » » l* 

IMT|Al  hHI^I  A «,,, 

INI  I I Al  MM162I  3 - 6 , J I , 1 

INITIAI  M|<l6/(  j.61  , 9 

INITIAL  MH|42(3.i|l|R 

INI  I IAI  MM|62(3  ,6  I , 22 

INITIAI  MH142<4,*),65 

INI  T I Al  milWlfMlI.h 

INI!  IAI  MHh2(6.2lv/ 

INITIAL  MH142<6*3I.V 

INITIAL  MM|62(6,6  I , 35 

INI  T |A|  MM  | 6/  I /,  1 ),  \1 

• htUfClfrt) 

I M 1 IAI  MH 106 ( 1-2, 1 I ,6 

INI  I IAI  MM  HIM  l , / ) , 7 

INI  I I Al  MH106U  -2*31 .24 

INI  I IAI  MH  106(  1,6),  133 

INI  MAI  MH106<2.4),5 

INI  I IAI  MM | 061  3,  I I , I 

INITIAL  MH106I  3,«!),ilO 

INI  I IAI  MH|06( 3, 3), 143 

INI  I I AL  MHl06(6-t,  'I*  I * < 

INI  T I Al  HMlOUH»,M,2 

I NIT  IAI  MM  1 06  Ut  I In’ 

INITIAI  MH|06(6,2), 290 

INI  T |AI  MM  106 t 2 1 1 230 

INI  T I Al  MM  1 06 ( 5 .11.) 

INITIAI  MM  | 06  I 6 t 2 I t *»0 

IN  I T | Al  MH|0M6.il,4 

INITIAI  *M163(l,l),53 

INITIAI  MMMM1  -6,51  t l 7 

INITIAI  MHl43l<l*3il  !•!< 

INITIAI  MM  Mil/  ,/),  o 

INITIAI  M M 1 6 3 ( / t 3lt  1 

TNI  I IAI  MM  16 3 1 / » 6 ) • /I 

INI  r IAI  MM  1 6 ’ ( / t A 1 1 66 

INITIAL  MM  163l3«/lt  I 

INITIAI  MM163I6.1I.6 

INITIAI  MM|63l6./),S3 

INITIAI  MM  |6?(‘>«1I,I 

IMTIAl  MH|61(5,2),6 

INITIAI  MX002O 1-61 , 700100 

INI  I IAI  MX002(3 , l I , 700100 

INITIAI  MXO02  I 3 » /-6  I . T/01  50 

INITIAL  MXG02I6, l I, 700125 

INITIAI  MX002(4,2~4 I t 760200 

INITIAL  MXOO/I  5-0,  | ) , 38  Jl  00 
INITIAI  MX002I9-1 1. II ,660100 

INITIAL  MX002(9-iQ,2-6| ,660100 

INITIAL  MXOO/I I 1, /-6l , 7/0150 

INI  I I A l MX002 (I  2, 1 I ,6601/5 

INITIAI  MX 00/ 1 1 2 * 2~ 5 I , 760200 

INITIAL  MX002I13-16, l 61,800100 

INITIAL  MX 002 (15,1-6), 800 l 50 

INITIAI  MX 002 (15,21, BOO  1/5 

INI  I IAI  MX002 (16, 1-6) ,800200 

I N 1 1 I Al  MXOO/116,/1 ,800150 

INI  UAL  MX002M  7-18,  1 -61 , 660100 

INITIAL  MX 002 (IV, 1-61,720150 

INITIAL  M XOO/ ( 1 9 , j ) , 6 BO  1 00 

INITIAL  MXOO/I/O, 1-6) , 760/00 

INITIAL  MX00/(/0,  31  ,660125 

INITIAI  MH 1 56 (1*11,53 

INITIAI  MM | 56 11-6,51,53 

INITIAL  MH156I1-6,5I ,17 

INITIAL  MH1 56 (2-3,11,1 

INITIAI  MH15612-3.2I , 1/ 

INITIAI  MH  1 561/  , 3 ) , B 

INITIAL  MHl56(6-5, 1 1,4 

INITIAL  MH 1 56 (6,21,53 

INITIAL  MH1 56( 5,2), 1 

♦ HI  VIM  Y 

INITIAI  MHI07I 1-2, 1>. 6 

INITIAI  MH 1071 1,/),H 

INITIAL  MH  10711,31,  16 

INITIAI  MHI07I1 ,6),I0R 

INITIAL  MH 10  7 1 2 , 3 1 , 24 

INITIAI  MM107(2 , 4 ) , 4 

INITIAI  MH |07(i, 1), 1 

INITIAI  MH |07(J,/| , | 60 

INITIAI  MM107I 3-6, 3) , 144 

(cont  Inuofl ) 
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INI 

UAL 

MH107 1 3“ 6, 4 I ♦ 3 

INI 

T1AL 

nhl07(*«l)»2 

INI 

UAL 

MM107(4,2),3*0 

INI 

UAL 

MH107IS,  l),  3 

IN! 

T | AL 

MH 10  7(5,2),  90 

INI 

T IAL 

MHJ07 1 6 » 1 1 * * 

INI 

UAL 

MH107(6, 2) ,270 

INI 

UAL 

11.25 

INI 

UAL 

MH144I2-4* 11*4 

INI 

I IAL 

INI 

UAL 

MH14412*  31 .6 

INI 

UAL 

MHI44I3-4.2I,  33 

INI 

UAL 

M H 1 ** 1 3-4*31 t 1 

INI 

T I At 

HHl**(*i*>t  1 

INI 

T IAL 

MX 0031 1-2. l-*l .600100 

INI 

T IAL 

MX00313. 1-41*600150 

INI 

UAL 

MX003I* . l-*l . 700200 

INI 

UAL 

MX 003 15-7*1—41* 6*0100 

IN! 

UAL 

MX003I7. 2-41.6*0150 

INI 

UAL 

MX 00  3 (Bi  lit  6*0 125 

INI 

UAL 

MX003CB.2-4I . 700200 

INI 

T I Al 

MX00319-12* 11.580100 

INI 

1 IAL 

MX003I9-10.2-41 ,600100 

INI 

T IAL 

MX003U  1.2-41  .600150 

INI 

T!  A| 

MX003 112,2-41. 700200 

INI 

» 1 Al 

MX 00 3 1 l 3- 16. 1 1,500100 

INI 

UAL 

MX003I 13-14.2-41 ,600100 

IN! 

UAL 

MX003 11 5,2-4) .600150 

INI 

U Al 

MX003I 16, 2-4 1 . 700200 

* 

1 1 TCHBURO 

INI 

1 IAL 

Mm  106 1 1-2,1 ) .5 

INI 

UAL 

MM  108 11.21*6 

INI 

UAL 

MMlOBt 1, 31, 18 

INI 

T 1 Al 

MH  10811 ,41 , 350 

INI 

UAL 

MHI0812, 31 .2* 

INI 

UAL 

MM  108 (2,4), 1 

INI 

? I At 

MM  1061 3 , ll,l 

INI 

T IAL 

MMI081 3,2), 1*0 

INI 

T I Al 

MM 1081 3- 5, 31, 1*5 

INI 

1 1 Al 

MH 1081 3-5.41.4 

INI 

UAL 

MM  108 14,  1), 2 

INI 

UAL 

MM  10614, < )»320 

INI 

UAL 

MH 1 08 1 5 * 1 ) • 3 

INI 

UAL 

MM10815.2I .200 

INI 

UAL 

M X 004 1 1 , 1-41 . 1140)00 

INI 

UAL 

MX  004 12 • 1-4) . 1*001/5 

IN! 

1 IAL 

MX  004 13,1-4) ,1*20200 

INI 

UAL 

M X 004 1 4 , 1-4) , 1600200 

INI 

T I AL 

MM  145(1,  11,32 

• 

M 01  VI  NS 

INI 

UAL 

MM  1 ON ( 1-2,11.6 

INI 

I IAL 

MM  109 11-2,31, 24 

INI 

I IAL 

MM109U  ,41,268 

INI 

T I AL 

MM109I2.4I  . 1 

INI 

UAL 

MM  1 05 13*1  1 , 1 

INI 

T IAL 

MH 1051 3,2). 1*0 

INI 

T 1 Al 

MH  1 04 1 3-6*3)  , 146 

INI 

UAL 

MH  106 1 3-6,4 1.5 

INI 

T IAL 

MM  1 091 4 , 11,2 

INI 

UAL 

MM  104 1 4*  2 ) , 320 

INI 

T IAL 

MM10915, 11. 3 

INI 

II  At 

MM  1 091 5 • 2 1 , 20 

INI 

UAL 

MM  1 09 1 6 , 1 1,4 

INI 

UAL 

MM 1 09  to, 21.200 

INI 
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16 

0 

0 

179 

1 7 

0 

0 

1000 

18 

0 

239 

1000 

'•  im«-  7f  RPT  matrix,  hut  l ri  If  U conditions 


MAfMX  HAlFMfJFD  SAV1 VAIULAPSLP 


MjW 


- S 
al 


COL 

1 

2 

3 

9 

9 

6 

7 

8 

9 

10 

11 

1 

37 

39 

90 

38 

3 

l 

2 

3 

0 

1 

20 

2 

37 

39 

90 

0 

3 

1 

2 

3 

0 

1 

20 

3 

37 

39 

0 

38 

3 

1 

2 

3 

0 

1 

16 

9 

37 

39 

0 

0 

3 

1 

2 

3 

0 

1 

16 

9 

37 

0 

90 

38 

9 

0 

1 

2 

0 

0 

10 

6 

37 

0 

90 

0 

9 

0 

l 

2 

0 

0 

10 

7 

37 

0 

0 

38 

9 

0 

1 

2 

0 

0 

12 

8 

37 

0 

0 

0 

9 

0 

1 

2 

0 

0 

12 

9 

0 

39 

90 

38 

3 

1 

2 

3 

0 

1 

20 

10 

0 

39 

90 

0 

3 

1 

2 

3 

0 

1 

20 

1 1 

0 

39 

0 

38 

9 

0 

0 

1 

0 

0 

16 

12 

0 

39 

0 

0 

5 

0 

0 

1 

0 

0 

16 

13 

0 

0 

90 

38 

9 

0 

0 

1 

0 

0 

10 

19 

0 

0 

0 

38 

9 

0 

0 

1 

0 

0 

8 

19 

0 

0 

90 

0 

12 

0 

0 

1 

0 

0 

10 

16 

0 

0 

0 

0 

12 

0 

0 

l 

0 

0 

8 

F/pjif<mcnt  required  Kequlred  Additional  separation  Number  of  aircraft  air  control 

up  to  determine  separation  In  miles  for  various  can  handle  at  on*  t tm» 

which  separation  In  mi  las  welqhts  of  aircraft 

' r i ter ia  to  use 
( rriw  number) 


( con  t Ifiued) 


A- 95 


MATRIX  HALFWORD  SAVEVALUE DELAY 


ROW 


a 
01  x 

l/l  01 


COL.  1 

2 

3 

4 

1 

515 

64 

160 

12 

2 

514 

56 

87 

6 

3 

0 

0 

21 

4 

4 

0 

0 

462 

03 

5 

356 

33 

60 

4 

6 

7419 

801 

1410 

91 

7 

4694 

6 29 

966 

49 

0 

51 

9 

6 

2 

9 

462 

47 

01 

6 

10 

346 

29 

56 

2 

11 

1252 

80 

153 

2 

12 

39 

2 

4 

0 

13 

461 

44 

01 

2 

Aircraft  Type 


\ 


1.  Number  of  aircraft  created  at  holding  fixes  and  secondary  airports 

2.  Number  of  aircraft  originally  scheduled  to  the  primary  airport  through 
the  holding  fixes 

3.  Number  of  aircraft  diverted  from  secondary  airport  to  primary  airport 

4.  Time  of  flight  accumulated  by  secondary-airport  aircraft  diverted  to  the 
primary  airport 

5.  Number  of  aircraft  landing  at  primary  airport  that  experienced  delay 

6.  Total  delay  of  landing  aircraft 

7.  Total  delay  accumulated,  for  both  landing  and  diverting  aircraft,  due 
to  separation  criteria 

8.  Number  of  aircraft  not  able  to  land  at  primary  airport  and  diverted 

9.  Number  of  aircraft  that  landed  at  ; rimary  airport 

10.  Number  of  aircraft  that  experienced  takeoff  delay  at  primary  airport 

11.  Total  takeoff  delay  time 

12.  Total  takeoff  delay  time  experienced  by  aircraft  at  head  of  takeoff 
'lueue  waiting  to  achieve  separation  on  aircraft  taking  off  ahead 

13.  Number  of  aircraft  entering  the  takeoff  queue 


figure  i-6.  OUTPUT  DELAY  MATRIX 


(continued) 


A- 96 


Logan  Definition  Matrix 


niqht  (user-  in  deqrees 

runway  assigned) 

selections 


starts 


i 


(continued) 


% 


A— 97 


MATP1X  HALF  hC'P  0 SA  VE  VALUE  A ! R02 


COL.  1 

2 

3 

9 

Dw  1 

6 

7 

29 

133 

2 

6 

0 

29 

5 

3 

1 

110 

193 

2 

9 

2 

290 

15* 

2 

5 

3 

230 

156 

2 

6 

9 

50 

156 

2 

% 

Sam* 

JS  matrix  AIROl 

Bedford 

def ini 

l t ion  matr 

IX 

9 

HAT  P I X HALFWOHO  SAVE  VALUE  107 

COL.  1 2 3 9 


ROM  1 

6 

8 

18 

108 

2 

6 

0 

29 

9 

3 

1 

160 

199 

3 

* 

2 

390 

199 

3 

5 

3 

90 

199 

3 

6 

9 

2 70 

199 

3 

Same 

as  matr i 

X AIROl 

Beverly 

ie  f i n i r 

ion  matr 

IX 

HAT  FIX  HALFmORC  SA  Vf VALUE  108 

COL.  I 2 3 A 


1 

5 

8 

18 

350 

2 

5 

0 

29 

1 

3 

1 

190 

195 

9 

9 

2 

320 

195 

9 

5 

3 

200 

195 

9 

Sam*  as  matrix  AIR01 
Fitchburq  definition  matrix 


MATRIX  HALRWORO  SAVE  VALUE  109 


COL. 

1 

2 

3 

9 

1 

6 

0 

29 

268 

2 

6 

0 

29 

1 

3 

1 

190 

196 

5 

9 

2 

320 

196 

5 

5 

3 

20 

196 

5 

6 

9 

200 

196 

5 

Same  «*  matrix  AIROl 
Ft.  Devena  definition  matrix 


(continued) 


* 


A- 98 


MATRIX  HALFWORD  SAVE  VALUE  110 


* 


COL.  1 2 3 4 

*0W  1 6 8 21  147 

2 6 0 24  2 

3 1 230  147  6 

* 2 50  157  6 

5 3 i40  158  6 

6 4 320  158  6 


Same  As  matrix  AIR01 
Lawrence  definition  matrix 


MATRIX  HALFWORO  S AVEVALUE  111 

COL.  1 2 3 4 

ROW  1 4 8 18  124 

2 4 0 24  2 

3 1 140  148  7 

4 2 320  148  7 


Same  as  matrix  AIR01 
Mansfield  definition  matrix 


MATRIX  HALFwGFO  SAVE  VALUE  1 12 

COL.  1 2 3 4 

ROW  1 4 8 18  9 

2 4 0 24  2 

3 1 60  149  8 

4 2 240  149  8 


Same  as  matrix  AIROI 
Marshfield  definition  matrix 


MAIRIX  HALFWORD  $A  VE  VALUE  113 

COL.  1 2 3 4 

ROW  1 40  18  11 

2 4 0 24  1 

3 1 100  150  9 

4 2 280  150  9 


Same  as  matrix  AIROI 
Newburyport  definition  matrix 


(continued) 


A— 99 


MATRIX  HALFWORD  SAVEVALUE  114 


COL. 

1 

2 

3 

4 

1 

6 

7 

23 

49 

2 

6 

0 

24 

4 

3 

1 

350 

151 

10 

4 

2 

1 70 

151 

10 

5 

3 

100 

151 

10 

6 

<* 

280 

151 

10 

Same  as  matrix  AIR01 
Norwood  definition  matrix 


MATRIX  HALFWORD  SAVE VALUE  115 


COL. 

1 

2 

3 

4 

1 

6 

8 

18 

149 

2 

A 

0 

24 

1 

3 

1 

60 

152 

11 

4 

2 

330 

152 

11 

5 

3 

240 

152 

11 

6 

4 

150 

152 

11 

Same  as  matrix  AIR01 
Plymouth  definition  matrix 


MATRIX  HALFWORD  SAVEVALUE  116 


COL. 

1 

2 

3 

4 

1 

6 

0 

24 

161 

2 

6 

0 

24 

3 

3 

1 

350 

153 

12 

4 

2 

80 

159 

12 

5 

3 

260 

160 

12 

6 

4 

170 

16. 

12 

Same  as  matrix  AIR01 
S.  Weymouth  definition  matrix 


MATRIX  HALFWORD  SAVEVALUE  117 

COL.  1 2 3 4 

ROW  1 4 8 18  92 

2 4 0 24  3 

3 1 300  154  M 

4 2 120  154  13 


Same  as  matrix  AIR01 
Taunton  definition  matrix 


MATRIX  HALFWORD  SAVEVALUE  118 


COL. 

1 

2 

3 

4 

1 

6 

8 

18 

92 

2 

6 

0 

24 

2 

3 

1 

210 

155 

14 

4 

2 

30 

155 

14 

5 

3 

180 

155 

14 

6 

4 

360 

155 

14 

Same  as  matrix  AIR01 


Tew-Mac  definition  matrix 
(continued' 


/ 


A- 100 


MATRIX  HALFmt.RO  SAVt  VAt  UtA  IRO.S 


Far  titty  1 1 

up  for  appf 


HIRL  facility  number  (if  required  by  approach ) 


(if  required  by  approach) 


Middle  marker  facility  number 
(if  required  by  approach) 


marker  fa  ility  number 
(if  required  by  approach) 


MAT«|X  HAltwOfrC  SAVtVALUE  1 3* 


Same  as  matrix  AIROJ 


MATRIX  HAlFmORO  SAVEVAluE  135 


Same  as  matrix  AIR03 


MATRIX  HALF  WORD  SAVEVALUE  136 


Approach  Definition  Matrixes 
(matrix  AIR03  to  matrix  161) 


Same  as  matrix  AXR03 


A- 101 


MATRIX  HALFWORD  SAVE  VALUE  137 


COL. 

. 1 

2 

3 

4 

5 

6 

7 

8 

ROW  1 

2 

4 

0 

0 

0 

0 

0 

0 

2 

2 

4 

7 

0 

0 

0 

0 

44 

3 

15 

10 

7 

0 

19 

23 

0 

0 

4 

15 

7 

0 

0 

0 

0 

0 

0 

5 

35 

0 

0 

0 

19 

0 

0 

0 

6 

35 

15 

7 

0 

0 

0 

0 

**4 

1 

7 

37 

0 

0 

0 

0 

0 

0 

0 

Same  as 

matrix 

AIR03 

* 

MATRIX  HALFWORD  SAVEVALUE  138 
COL.  123 


2 

2 

15 

15 

35 

15 

37 


0 

0 

10 

0 

0 

0 

0 


0 

0 

19 

0 

19 

0 

0 


0 

0 

23 

0 

0 

0 

0 


Same  as  matrix  AXR03 


MATRIX  HALFWORD  SAVE VALUE  139 
COL.  1 2 3 


4 

4 

16 

1- 

7 

15 

37 


7 

7 

11 

7 

0 

2 

„ 0 


0 

0 

3 

0 

0 

35 

0 


0 

0 

20 

0 

20 

0 


0 

0 

24 

0 

0 

0 

0 


57 

0 

57 

0 

57 

0 

0 


46 

0 

0 

0 

0 

0 

0 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SAVE VALUE  140 


COL.  1 

2 

3 

4 

5 

6 

7 

8 

1 

2 

4 

0 

0 

0 

0 

57 

46 

2 

7 

4 

0 

0 

0 

0 

0 

0 

3 

7 

16 

11 

0 

20 

24 

57 

0 

4 

7 

16 

0 

0 

0 

0 

0 

0 

5 

7 

0 

0 

0 

20 

0 

57 

0 

6 

7 

15 

35 

0 

0 

0 

0 

0 

7 

37 

0 

0 

0 

0 

0 

0 

0 

Same  as  matrix  AIR03 


MATRIX  HALFWORD  SAVE VALUE  141 


14 

14 
0 

15 
37 


0 

0 

9 

0 

0 

35 

0 


0 

0 

18 

0 

0 

0 

0 


0 

0 

22 

0 

0 

0 

0 


0 

45 

0 

45 

0 

0 

0 


Same  as  matrix  AXR03 


A— 102 


MATRIX  HALFWORD  SAVEVALUE 


142 


4 

14 

14 
0 

15 
37 


0 

0 

9 

0 

0 

35 

0 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SA VEVALUE  143 

COL.  1234 


53 

12 

12 


1 

53 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SA VEVALUE  144 
COL.  1 2 3 


ROW 


25 

4 


0 

3 

33 

33 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SA VEVALUE  145 

COL.  1234 
ROW  1 32  0 0 0 


Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  146 

COL.  1 2 3,4 

ROW  1 26  0 0 0 


Same  as  matrix  AIR03 

MATRIX  HALFWORO  SAVEVALUE  147 

COL.  1 2 3 4 

ROW  1 13  0 0 

2 13  28  0 0 

Same  as  matrix  AIR03 


5 

0 

0 

18 

0 

0 

0 

0 


5 

17 

17 

17 

17 

0 


6 

0 

0 

22 

0 

0 

0 

0 


6 

0 

21 

0 

0 

0 


7 8 

0 0 

0 45 

0 0 

0 45 

0 0 

0 0 

0 0 


7 8 

0 0 

0 64 

0 0 

0 0 

0 0 


7 e 

0 0 

0 0 

0 0 

0 0 


7 8 

0 0 


7 8 

0 0 


7 8 

0 4| 

0 0 


(continued) 


■X 


A- 103 


MATRIX  HALFWORD  SAVEVALUE  148 


COL.  123456 

ROW  I 2 0 0 0 0 0 

2 2 5 0 0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  149 

COL.  123456 
ROW  1 2 5 0 0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  150 

COL.  1 2 3 4 5 6 

ROW  1 13  17  0 0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  151 

COL.  1 2 3 4 5 6 

ROW  1 31  0 0 0 0 0 

2 31  34  0 52  0 0 

3 2 0 0 0 0 0 

4 2 5 0 0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  152 

COL.  123456 
ROW  1 30  0 0 0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORD  SAVEVALUE  153 

COL.  1 2 3 4 5 6 

ROW  1 27  0 0 0 0 0 

2 2 5 0 0 0 0 

3 2 5 36  0 0 0 

Same  as  matrix  AIR03 

MATRIX  HALFWORO  SAVEVALUE  154 

COL.  123456 

ROW  1 29  0 0 0 0 0 

2 2 0 0 0 0 0 

3 2 5 0 0 0 0 

Same  as  matrix  AIR03 

(continued) 


A- 104 


MATRIX  HALFWORD  SAVEVALUE  155 


f 


% 


4 


1 


« 


\ 


COL.  1 2 3 <i  5 fc  7 8 

POW  1 13000000 

2  28  0000000 


Same  as  matrix  AIR03 


MATRIX  HALfMOPD  SAVEVALUE  156 

COL.  12345678 

ROW  1 53  C 0 0 17  0 0 0 

2 1 12  6 0 17  0 0 0 

3 1 12  0 0 17  0 0 0 

4 4 53  0 0 17  0 0 0 

5 41000000 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SAVEVALUE  157 

COL.  12345678 

ROW  1 1 3 0 0 0 0 0 0 

2 13  21  0 0 0 0 0 41 


Same  as  matrix  AIR0  3 


**A7  MX  HALF  WOR  0 SAVE  VALUE  158 

COL.  12345678 

ROW  1 13000000 

2 13  28  000000 


Same  as  matrix  AIR 03 


MATRIX  HALFWORD  SA  VE  VALUE  159 

COL.  1 2 3 4 5 6 7 8 

ROW  1 27  0 0 0 0 0 0 0 

2 25000000 

3 2 5 36  0000  58 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SAVEVAIUE  160 

COL.  12345678 

ROW  1 27  0000000 

2 25000000 

3 2 5 36  0 0 0 62  59 


Same  as  matrix  AIR03 


MATRIX  HALFWORD  SAVEVALUE  161 

COL.  12345678 

ROW  1 27  0000000 

2 25000000 

3 25  36  00000 


Same  as  matrix  AIR0  3 

(continued) 


A- 105 


i 


i 

i 


MATRIX  FUl L WORD  SAVEVALUE  HINMA 

(4R)  (27) 


COLUMN  1 

2 

RON 

( l 

l 

680100 

460100 

VOR  1 

» 2 

2 

680100 

460100 

I3 

3 

820150 

460100 

<4 

4 

820200 

460100 

1 

680100 

680100 

VOR 

J6 

2 

68C100 

680100 

DMF  2 

2 

3 

820150 

820150 

' 8 

4 

820200 

820200 

( 9 

1 

216050 

680100 

ILS  3 < 

1 10 

2 

216050 

680100 

I11 

3 

216050 

820150 

1 

1 2 

4 

216050 

820200 

13 

l 

460075 

680100 

j 

Il4 

2 

460075 

680100 

LOT  4 j 

115 

3 

460075 

820150 

1 

16 

4 

460075 

820200 

I 

I17 

1 

680100 

680100 

lie 

2 

680100 

680100 

(19 

3 

820150 

820150 

I 

20 

4 

820200 

820200 

| 

I21 

1 

680100 

680100 

LOC, 

122 

2 

680100 

680100 

BC  6 j 

I-13 

3 

820150 

820150 

1 

>24 

4 

820200 

820200 

(25 

i 

620050 

460100 

ASH  7 I 

|26 

2 

620050 

460100 

»27 

3 

620050 

460100 

'28 

/ 

Approach 

Type 

4 

f 

A/C 

Category 

620100 

460100 

(22L) 

3 

Runway  Number 

680100 
680100 
820150 
820200 
560100 
560100 
5601 00 
560125 
680100 
68C100 
820150 
820200 
680100 
680100 
820150 
820200 
680100 
680100 
820150 
620200 
420100 
420100 
420100 
420100 
540100 
540100 
540100 
540125 


(33L)  ( 15R) 

4 5 


680100 

680100 

820150 

820200 

680100 

680100 

820150 

820200 

680100 

680100 

820150 

820200 

680100 

680100 

820150 

820200 

680100 

680100 

820150 

820200 

680100 

680100 

820150 

820200 

480050 

480050 

480050 

480100 


/ 


680100 
680100 
820150 
820200 
780100 
780125 
780150 
780175 
268D75 
268375 
268375 
268075 
580100 
5eoioo 
580100 
580125 
68  U 100 
680100 
820150 
820200 
680100 
680100 
820150 
C20200 
800100 
800175 
800150 
800175 


Minimum  ceiling 
requirement  (in  feet) 


Minimum  visibility 
(in  lOOths  of  a 


requirement 

mile) 


4 


# 


Logan  Minima  Matrix 


MATRIX  FULLN0R0  SAVE VALUE  2 


COLUMN  1 

2 

3 

4 

1 

700100 

700100 

700100 

700100 

2 

700100 

700100 

700100 

700100 

3 

700100 

720150 

720150 

720150 

4 

700125 

760200 

760200 

760200 

5 

383100 

0 

0 

0 

6 

383100 

0 

0 

0 

7 

383100 

0 

0 

0 

8 

383100 

0 

0 

0 

9 

660100 

680100 

680100 

680100 

10 

660100 

680100 

680100 

680100 

11 

660100 

720150 

720150 

720150 

12 

660125 

760200 

760200 

760200 

13 

800100 

800100 

800100 

800100 

14 

800100 

800100 

800100 

800100 

15 

800150 

800125 

800150 

800150 

16 

800200 

800150 

800200 

800200 

17 

680100 

680100 

680100 

680100 

18 

680100 

680100 

680100 

680100 

19 

720150 

680100 

660100 

720150 

20 

760200 

760200 

660125 

760200 

1 

Same  as  matrix  MINMA 


Bedford  Minima  Matrix 


(continued) 


t 


A- 106 


MATRIX  FULLWORO  SAVE VALUE 


3 


COLUMN  1 2 3 


1 

600100 

600100 

600100 

2 

600100 

600100 

600100 

3 

600150 

600150 

600150 

4 

700200 

700200 

700200 

5 

640100 

640100 

640100 

6 

640100 

640100 

640100 

7 

640100 

640150 

640150 

8 

640125 

700200 

700200 

9 

580100 

600100 

600100 

10 

580100 

600100 

600100 

11 

580100 

600150 

600150 

12 

560100 

700200 

700200 

13 

500100 

600100 

600100 

14 

500100 

600100 

600100 

15 

500100 

600150 

600150 

16 

500100 

700200 

700200 

Sam<?  as  matrix  minma 


Beverly 

Minima  Matri 

LX 

MATRIX  FULLWORO  SAVE  VALUE 

4 

COLUMN  1 

2 

3 

ROW  1 

1140100 

1140100 

1140100 

2 

1400175 

1400175 

1400175 

3 

1420200 

1420200 

1420200 

4 

1600200 

1600200 

1600200 

Same  as  matri 

IX  MINMA 

Fitchburg  Minima  Mat! 

IX 

MATRIX 

FULLWORO  SAVEVALUE 

5 

COLUMN  1 

2 

3 

ROW  1 

940100 

940100 

940100 

2 

940100 

940100 

940100 

3 

940125 

940150 

940150 

4 

940150 

940200 

940200 

Same  as  matr: 

ix  MINMA 

Ft.  Devens  Minima  Matr: 

MATRIX  | 

FULLW&RO  SAVEVALUE 

6 

COLUMN  1 

2 

3 

ROW  1 

700100 

780100 

780100 

2 

700100 

780100 

780100 

3 

700100 

780150 

780150 

4 

700125 

780200 

780200 

5 

780100 

760100 

780100 

6 

760100 

760100 

780100 

7 

780150 

760100 

780125 

b 

780200 

760125 

780200 

. im<  as  matrix  minma 

Lawrence  Minima  Matrix 


4 


1 

(continued) 
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4 

600100 

600100 

600150 

700200 

640100 

640100 

640150 

700200 

600100 

600100 

600150 

700200 

600100 

600100 

600150 

700200 


4 

1 140100 
1400175 
1420200 
1600200 


940100 

940100 

940150 

940200 


7BCI00 

7U0100 

780150 

760200 

780100 

760100 

780125 

780200 


MATRIX  FULLWORD  SAVEVALUE 


7 


COLUMN  1 2 


1 

860100 

860100 

2 

860100 

860100 

3 

860150 

860150 

4 

860200 

860200 

5 

780100 

780100 

6 

780100 

780100 

7 

760150 

780150 

8 

800200 

800200 

Same  as  matrix  MINMA 
Mansfield  Minima  Matrix 


MATRIX  l 

FULLWORD  SAVEVALUE 

8 

COLUMN  1 

2 

ROW  1 

600100 

600100 

2 

600100 

600100 

3 

600150 

600150 

4 

640200 

640200 

Same  as  matrix  MINMA 
Marshfield  Minima  Matrix 


MATRIX  FULLWORD  SAVE VALUE 
COLUMN  1 


740100 

1500500 

1500500 

1500500 


740100 

1500500 

1500500 

1500500 


Same  as  matrix  MINMA 


Newburyport  Minima  Matrix 

MATRIX  FULLWORD  SAVE VALUE  10 


COLUMN 


3 


1 

640100 

640100 

640100 

2 

640100 

640100 

640100 

3 

640100 

640150 

640150 

4 

640125 

7402 00 

740200 

5 

580100 

640100 

640100 

6 

580100 

640100 

640100 

7 

580100 

640150 

640150 

8 

580125 

740200 

740200 

9 

840100 

840100 

840100 

10 

840125 

840125 

840125 

11 

840150 

840150 

840150 

12 

840175 

840175 

840175 

13 

580100 

0 

0 

14 

580100 

0 

0 

15 

580100 

0 

0 

16 

580125 

0 

0 

Same  as  matrix  MINMA 

Norwood  Minima  Matrix 


(continued) 


4 

640100 

640i00 

640150 

740200 

640100 

640100 

640150 

740200 

840100 

840125 

840150 

840175 

0 

0 

0 

0 
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MATRIX  FULL  WCRD  SA  Vf  VALUE 


11 


COLUMN  l 

2 

3 

4 

l 

600100 

600100 

600100 

60C100 

2 

600100 

600100 

600100 

600100 

3 

600100 

600150 

600150 

600150 

4 

1500500 

i 500500 

1500500 

1500500 

Same  as  tj.i 

<x  M : t.T.a 

Plymouth  Miritna  Matrix 


MATBIX 

FULLWUFD  SAVt VALUE 

12 

COLUMN  1 

2 

3 

4 

POw  1 

620100 

640100 

640100 

640100 

2 

620100 

640100 

640100 

640100 

3 

620100 

640150 

640150 

640150 

4 

620100 

720200 

720200 

720200 

5 

640100 

640100 

640100 

64  0 100 

6 

640100 

640100 

640100 

640100 

7 

640150 

640150 

640150 

640150 

8 

720200 

720200 

720200 

72020C 

9 

520100 

540100 

560100 

64C100 

10 

520100 

540100 

560100 

640100 

11 

520100 

540100 

560100 

640150 

12 

520100 

5401 00 

560100 

720200 

Same  as  matr 

ix  MIMMA 

S.  Weymouth  Minima  Matn 

X 

MATRIX  FULLwOFO  SAVFVAluE 

13 

COLUMN  1 

2 

ROW  1 

660100 

660100 

2 

66C100 

660100 

3 

660100 

660150 

4 

660125 

660200 

5 

760150 

760150 

6 

760150 

760150 

7 

760150 

760150 

8 

760200 

760200 

9 

56015C 

580150 

10 

620150 

620150 

11 

620150 

620150 

12 

620200 

620200 

Same  as  matrix 

MINMA 

Taunton 

Minima  Matrix 

MATRIX 

FULLWORD  SAVE  VALUE 

14 

COLUMN  1 

2 

3 

4 

ROW  1 

640100 

640100 

6 -*0100 

640100 

2 

64C100 

640100 

640100 

640100 

3 

640100 

640150 

640150 

640150 

4 

640175 

920200 

■720200 

920200 

5 

760100 

760100 

7c  01  00 

760100 

6 

760100 

760100 

760*  00 

760100 

7 

760150 

760150 

760150 

760150 

8 

920200 

920200 

920200 

920200 

Same  as  matrix  MIMMA 


4 


Tow-M ac  Minion  Matrix 


l 


(continued) 
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AO-A056  964 


UNCLASSIFIED 


3 « 3 

AD_ 


AM INC  RESEARCH  CORP  ANNAPOLIS  MO  , ,m 

USER  DELAY  COST  MODEL  ANO  FACILITIES  MAINTENANCE  COST  MODEL  FOA~ETC(U> 
MAY  76  L 8 6REENE*  J MITT  DOT-TSC-1173-J 

FAA-AAF-S20-76-01-2  HL 


Facility  Status:  1-facility  up;  O-facility  down 


•GPO  SAVf VAlUfc  (■  At  II 


MTBF  in  minutes 


60300 
60300 
60300 
60300 
72300 
26600 
26600 
28500 
2850c 
28500 
28500 
23600 
2 3600 
23600 
2 3600 
23600 
111900 
111900 
111900 
111900 
130500 
130500 
130500 
130500 
2100000 
2100000 
2100000 
210000Q 
2100000 
2100000 
2100000 
2100000 
2100000 
2100000 
2100000 
26600 
36300 
5160 
29100 
20100 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
25200 
2100000 
2100000 
2100000 
2100000 
2100000 
25200 
25200 
25200 
25200 
’5200 
25200 
25200 
2520Q 
25200 
25200 


Facility  Status  Matrix 


TOTAL  RUN  TIME  (INCLUOING  ASSEMBLY  I • 19.13  MINUTES  *6666 


OATE  11/01/76, CLOCK  02/20/35, DURATION  OQ/19/19 
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